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T H E S T A N D A R D M O D E L O F PHYSICS A N D T H E U N C O V E R I N G
THE TAU NEUTRINO

OF

Safia Abidi, Illinois Mathematics and Science Academy, Aurora IL, 60506
email: afie@imsa.edu
Mentor - Dr. Regina Rameika, Fermi National Accelerator Laboratory
P.O. Box 500, Batavia IL, 60510 email: rameika@fnal.gov
Collaborators of Experiment E872, Fermi National Accelerator Laboratory
Experiment Location: One Proton West
The standard model of physics aims to unite the different forces, carriers, and particles of
our universe. With the discovery of the top quark two years ago, the tau neutrino is the last
of the fundamental particles left in the standard model to be directly observed. The tau
particle is a lepton—a carrier of the weak force. In the standard model, there exists 3
different flavors (or generations) of leptons, each of which has its component leptonic
particle. Ergo, although we have yet to physically detect the tau neutrino, w e can make a
logical assumption at its existence, for if the first and second generation leptons 1 have their
corresponding neutrinos (both of which have been observed,) then there must exist a tau
neutrino in conjunction with the third generation tau lepton. W e will try to observe the tau
neutrino in our experiment at Fermilab. This can be accomplished by using the 800 G e V
b e a m to produce D s mesons, which will decay to create a large flux of tau neutrinos. B y
the neutrino's interaction in an emulsion target, and by the detection of tau lepton decay, we
will be able to make the first direct observation of this particle.
The first generation lepton is the electron, and its corresponding leptonic particle is the
electron neutrino, whereas the second generation lepton is the muon, and it's "cousin" is
the m u o n neutrino.

THE CULTURAL DILEMMA OF THE SOUTH ASIAN W O M A N
Anjali Adukia, Illinois Mathematics and Science Academy, Aurora, L 60506 907 5443.
Komal Bajaj ; Illinois Mathematics and Science Academy, Aurora, D 60506 907 5611.
Nalini Calamur, Illinois Mathematics and Science Academy, Aurora, D 60506 907 5349.
Shilpa Iyer, Illinois Mathematics and Science Academy, Aurora, II 60506 907 5651.
Tonushree Jaggi, Illinois Mathematics and Science Academy, Aurora, II 60506 907 5350.
Gita Krishnaswamy, Illinois Mathematics and Science Academy, Aurora, D 6 0 5 0 6 907
5124.
Veena Mandava, Illinois Mathematics and Science Academy, Aurora, D 60506 907 5136.
Haley Naik, Illinois Mathematics and Science Academy, Aurora, D 60506 907 5104.
Jui Ramaprasad, Illinois Mathematics and Science Academy, Aurora, II 60506 907 5435.
Neeta Rattan, Illinois Mathematics and Science Academy, Aurora, D 60506 907 5606.
Vidya Ravella, Illinois Mathematics and Science Academy, Aurora, D 60506 907 5143.
Sindhumathi Revuluri, Dlinois Mathematics and Science Academy, Aurora, D 60506 907
5113.
Anisha Shetry, Illinois Mathematics and Science Academy, Aurora, II 60506 907 5412.
Arati Shroff, Illinois Mathematics and Science Academy, Aurora, H 60506 907 5154.
Snigdha Vallabhaneni, Illinois Mathematics and Science Academy, Aurora, D 60506 907
5150.
Anita Vijayakumar, Illinois Mathematics and Science Academy, Aurora, D 60506 907
5106.

Veena Villivalam, Illinois Mathematics and Science Academy, Aurora, II 60506 907
5151.
Throughout time, first generation Americans have been faced with the conflict created by
the rift between their ethnic heritage and the N e w World. The South Asian W o m e n ' s
Discussion Group has been analyzing the role of the South Asian w o m a n in contemporary
society by comparing the expectations placed on her by both Asian and American
communities. Through discussion and debate, w e have found that there is n o perfect
balance between these uncompromising entities. Using the media of dramatic dialogue,
role playing, and traditional art forms, w e will explore various dimensions of the Asian
American w o m a n ' s cultural identity, confront stereotypes, and examine the compromise
m a d e of the two polar cultures.

T H E I N V O L V E M E N T O F G R O W T H F A C T O R S IN E A R L Y
DEVELOPMENT

HEART

Anjali Adukia, Illinois Mathematics and Science Academy, Aurora, Illinois 60506
708/907-5443 internet: ducky@imsa.edu.
Mentor - Daniel Rappolee, Ph.D., Department of Obstetrics and Gynecology,
Northwestern University Medical School, Chicago, Illinois, (312) 503-2181/2056
One out of every 200 babies b o m in the United States is born with a heart defect. These
are due to the lack of certain specific molecules which have been found necessary for life
to exist in the placenta and heart in the early stages of development. The intercellular
communication between these molecules is the vital information that explains the
development of the heart. By finding this out, we would then be able to explain w h y
they show up at certain crucial periods in the heart development and what role they play.
W e have done studies involving indirect immunocytochemistry. The overall purpose of
what w e have been doing is localization and visualization. W e have studied the
expression of certain markers such as IRS-1 and laminin, in order to determine what sort
of cell type is being produced. A fertilized ovum goes through a series of cell divisions
to form a mass of cells. That mass of cells then forms a blastocyst, which is comprised
of endoderm and ectoderm cells. W e have an idea that growth factors play a major role
in this process. W e are trying to find out what types of factors are responsible for the
formation of the multilayer blastocyst. Therefore, w e tested blastocyst outgrowths using
different growth factors (e.g. F G F - 4 and H G F - R ) to see what type of cells are produced
in response to the added growth factor.

GLIAL CELLS AND ALZHEIMER'S

DISEASE

Anbar Ahmed, Illinois Mathematics and Science Academy, Aurora, IL 60506 708-907-5105
Mentors - Dr. Linda J. Van Eldik, Professor of Cell and Molecular Biology, W 1 2 9
Northwestern University Medical School, 303 E. Chicago Avenue, W a r d 4-202,
Chicago, I L 6 0 6 1 1 - 3 0 0 8 : 3 1 2 - 5 0 3 - 0 6 9 7
Mr. Keith A k a m a , Northwestern University Medical School, 303 E. Chicago Avenue, W a r d 4202, Chicago, I L 60611-3008: 312-503-0697
Mr. Chip Albanese, Northwestern University Medical School, 303 E. Chicago Avenue, W a r d 4202, Chicago, I L 60611-3008: 312-503-0697
Dr. Jingru Hu, Northwestern University Medical School, 303 E. Chicago Avenue, W a r d 4-202,
Chicago, I L 60611-3008: 312-503-0697

Ms. Edith Turkington, Northwestern University Medical School, 303 E. Chicago Avenue, Ward
4-202, Chicago, IL 60611-3008: 312-503-0697
Alzheimer's disease (AD) is a neurodegenerative disorder, which causes loss of n e u r o n s ,
formation of neurofibrillary tangles, and extracellular plaques primarily composed of amyloid
beta aggregates. The neurons are surrounded by glial cells in at least a ten to one ratio. Until
recently, glial cells have not been studied in relation to AD. The hypothesis of the lab is that the
glial cells are critical to the neurodegenerative process in AD. T h e primary focus is to determine
how amyloid beta, a protein that kills neurons, affects the glial cells. Data show that amyloid
beta activates astrocytes (a type of glial cell), leading to production of other proteins which may
affect the neuron or other glia. For example, one glial protein, apoJ, can enhance the ability of
amyloid beta to kill neurons. Research in the lab is analyzing the induction of apoJ and other
glial m R N A s and proteins. My project is to participate in the analysis of changes in m R N A
levels. Some of the experimental techniques used are the polymerase chain reaction ( P C R ) ,
D N A purifications, and Northern blots. Studies such as these are beginning to give more
understanding of the roles of amyloid beta and glial cells in A D .

M E A S U R E M E N T S OF AIRFOIL SKIN FRICTION USING OIL FILM
TECHNIQUES
Keith Amonlirdviman, Illinois Mathematics and Science Academy, Aurora, Illinois 60506.
708-907-5724
Mentor - Professor M u k u n d Acharya, Professor of Mechanical, Materials, and Aerospace
Engineering, Illinois Institute of Technology, 3110 South State Street, Chicago,
Illinois, 60616, U S A . 312-567-3206
The measurement of airfoil skin friction reports the shearing stress produced at the surface
w h e n an airfoil is placed within a gaseous flow. Existing techniques for measuring this
stress primarily involve installation of sensors on the airfoil surface and produce data at
only one point where the measuring device is installed. This makes field measurements of
skin friction using these techniques impractical or in many cases impossible. An oil-based
technique allows for measurements to be taken anywhere on an airfoil surface over which
an oil film can be drawn. When a thin oil film is applied over an airfoil surface, the film
will be influenced by the skin friction alone. By correlating the properties of the oil with the
flow it is in, an accurate measure of the force due to skin friction can be made.
W h e n placed in a gas flow, the oil film forms an angle with respect to the surface of the
airfoil. Optical interferometry is used to examine interference fringes produced w h e n
viewing light reflected through this oil layer. By measuring the fringe separation, the
shearing stress can be determined at any point along the airfoil surface.

THE REVIVAL OF A LOST CULTURE: FORMULATION OF AN
INTERACTIVE POTAWATOMI IMAGE DATABASE.
Keith Amonlirdviman, 7B15, Illinois Mathematics and Science Academy, Aurora, Illinois
60506 708-907-5724
Krishna Yeshwant, 7B16, Illinois Mathematics and Science Academy, Aurora, Illinois
60506
708-907-5722
Mentor - Dr. Peggy Connolly, Mentorship Coordinator, Dlinois Mathematics and Science
A c a d e m y , 1500 West Sullivan Road, Aurora, Illinois, 60506 708-907-5985

Mentor - Bill Gramley, D A T Lab Coordinator, Illinois Mathematics and Science Academy,
1500 West Sullivan Road, Aurora, Illinois, 60506 708-907-5000
The purpose of this project is to create a database of three dimensionally and t w o
dimensionally represented images of artifacts from which others may extract an assortment
of digital pictures, and to augment these images with text and audio information about the
objects and their use. Three methods to authentically represent these artifacts were
developed and executed at the National Museum of the American Indian in N e w York City.
Through the use of standard 35 m m cameras, tripods, a turntable, and strobe lights, several
images were taken and developed onto Kodak CD.
With the help of Potawatomi elders, descriptions for the images acquired were created and
integrated into the database. It is essential that-these descriptions are recorded because the
elders represent the last generation of members of the Potawatomi tribe w h o truly
understand the significance and meaning behind these artifacts.
In addition to an image archive, a World Wide W e b page will also be created. This page
will allow us to provide those interested in Indian history with access to reliable and
authentic data as well as means by which we can effectively exchange ideas with our prime
resources, Potawatomi students from Hannahville, Michigan. W e are also working on an
automated means of acquiring images such that a greater number of artifacts may be
included in the database.

THE EFFECTS OF LOW-VOLTAGE SINUSOIDAL ELECTRIC FIELDS
ON CELL PROLIFERATION AND DIFFERENTIATION
Komal Baja, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506,
( 7 0 8 ) 9 0 7 5611
Veena Mandava, Dlinois Mathematics and Science Academy, Aurora, Illinois 60506
( 7 0 8 ) 9 0 7 5136
M e n t o r - Dr. Walter, Hektoen Institute, Cook County Hospital. 627 S W o o d St. (312)
633 7237
Electromagnetic fields have been shown to alter cell proliferation and differentiation*. In
this study, a cell suspension of human promyelocytic leukemia cells (HL-60) were exposed
to 60 H z sinusoidal electric fields (EFs) at intensities of 0, 200, or 1000 mV/cm for
increasing lengths of time. To observe the effects on proliferation, cells were counted
using a particle counter both 20 and 44 hours after beginning the experiment.
Alternatively, to test the effects of E F s on differentiation, EF-treated H L - 6 0 cells were
exposed to 10 n M phorbol-myristate-acetate (PMA) for 3, 4, or 5 days and were then
stained for alpha-napthyl esterase activity. These preparations were evaluated by light
microscopy at 100-400x magnification. In groups exposed to E F s for 6 h or 2 0 h, cell
numbers were increased, but not significantly as compared to untreated groups. Alphanapthyl esterase staining was also increased in 6 h and 20 h EF-treated groups as compared
to untreated controls. W e conclude that E F s do not significantly affect cell proliferation,
but may enhance differentiation.
*Cleary, Stephen F. American Industrial Hygiene Association. Apr 1993. 54(4): 178185.

P R I M A R Y V E R S U S S E C O N D A R Y B O N E G R A F T I N G IN C L E F T
PATIENTS

PALATE

Ursula Balthazar-Stablein, Dlinois Mathematics and Science Academy, Aurora, Dlinois
60506
Mentor: Dr. Bruce Bauer and Dr. Praveen Patel, Children's Memorial Hospital, 2 3 0 0
Children's Plaza, Chicago, D .
The cleft is a separation of parts or segments of the lip or roof of the mouth which are
usually joined together during the early weeks in the development of the unborn child.
Bone grafting stabilizes the maxillary segments and prevents maxillary collapse and
crossbite. While primary bone grafting may lead teeth to better overall occlusion and may
also establish an early foundation for some of the soft-tissue deficiencies, it also appears
that the primary operation may lock facial growth prematurely leading to the need for
further surgical midface advancements. First a database of all of the cleft palate patients
seen at the Children's Memorial Hospital dating back to 1960 was compiled and now
reexamination of all patients with surgical bone grafts to the alveolar ridge by cephalometric
radiographs will incur. N o conclusions as of yet.

THE EFFECTS OF AGITATION ON THE ADAPTATION OF ANAEROBIC
SEDIMENT COMMUNITIES TO 3-CHLOROBENZOATE
Stephanie Baluka, Dlinois Math and Science Academy, Aurora, Illinois 60506,
(708)907-5314
Mentor - Jennifer Becker, Department of Civil Engineering, Northwestern University,
Evanston, Illinois 60208, U.S. A. ( 7 0 8 ) 4 9 1 - 8 7 9 0
Chlorinated c o m p o u n d s are an important group of pollutants that tend to persist in the
environment.
In some cases, biotransformation of these compounds by anaerobic
microbial communities occurs, but generally only after extensive adaptation periods, lasting
on the order of weeks to months. M a n y environmental factors, including electron-acceptor
concentrations, previous exposure to halogenated compounds, and substrate concentration,
may affect the lengths of these adaptation periods. In this study, the adaptation of
anaerobic sediment communities to 3-chlorobenzoate was studied under various levels of
agitation to evaluate the use of agitation as a possible means of minimizing adaptation
periods. It was thought that agitation might enhance the adaptation • of the sediment
microbial communities to 3-chlorobenzoate by increasing nutrient diffusion and uptake.
H o w e v e r , the concentration of 3-chlorobenzoate in viable samples did not differ
significantly compared to abiotic and water controls after 126 days under the three agitation
conditions examined (static, moderate agitation, and constant agitation). In a related study
using the same inoculum, adaptation to 3-chlorobenzoate did occur after approximately 100
days, indicating that the potential to adapt to 3-chlorobenzoate does exist in the sediment
microbial communities examined in this study.

S T A T I S T I C A L A N A L Y S I S OF T E S T DATA IN E L E C T R O C H E M I C A L
SENSORS
Ryan Beasley, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506.
708/907-5528
Eric Husky, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
708/907-5528
Mentor - Phillip Loeb, Transducer Research Incorporated, 600 North C o m m o n s Drive,
Suite 117, Aurora, Illinois 60504 708/978-8802
Transducer Research Incorporated (TRI) specializes in the research and production of
electrochemical gas sensors. T o aid in future production techniques, a large database of
test results for the sensors is kept. For the past several months w e have been programming
a macro for Quattro Pro, which calculates the mean value and standard deviation of the
results for each test batch, and creates a graph of this data. Analysis of these graphs will
provide insight into the effects of various production techniques, and hopefully catch any
abnormalities which have entered into the manufacturing process.

D E V E L O P M E N T OF H I G H - R E S O L U T I O N D R I F T T U B E - M A S S
SPECTROMETRY TECHNIQUES
A l e x U . Bonick, Illinois Mathematics and Science Academy, Aurora, Illinois, 60506
708-907-5219
Mentor - Martin Jarrold, Robert Hudgins, Department of Chemistry; Northwestern
University, 2145 Sheridan Rd., Evanston, Illinois, 60208-3113 (708) 491-7553 .
The new technology of Drift Tube Techniques has allowed scientists to make progress in
methods used to study molecules. When these techniques are paired with Mass Spectrometry,
the true advantage is the ability to separate molecular ions based on their three dimensional
shapes. Therefore, it becomes feasible for multiple molecules with identical molecular weights
and formulas, but different structures, to b e distinguished from one another. The theory
behind these techniques is actually quite simple: molecules of the same molecular weight and
formula are ionized so they lose electrons, giving them a positive charge. These molecules are
accelerated by negatively charging the tube with large voltages until they reach the drift tube,
where they travel at constant velocities so they can be easily observed and studied.
The
speeds at which these molecules move differentiates them from one another. One discovery
accredited to these techniques is the networked metallofullerene, which is a C 6 0 fullerene with
o n e of its carbon atoms replaced by a metal atom Also, metal atoms and molecules placed
inside different fullerenes react differently to chemical, magnetic, and electrical stimuli than
they normally react alone, outside the fullerene. One implication of these techniques will b e
the study of how and why proteins fold over on themselves, which affect the amino acids and
D N A in our cells.

DYNAMICS OF THE HANNAFORD W O O D S GREAT BLUE
ROOKERY

HERON

Kathleen Brummer, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-908-5115)
Lauren Bush, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5114)
Robert Gienko, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5753)
Ryan Giordano, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5205)
Erin Hawley, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5431)
Andy Kim, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5307)
Mentor - Dr. David Workman (708-908-5049), Dlinois Mathematics and Science Academy,
Aurora, Dlinois 60506
T h e Great Blue Heron rookery in the Hannaford W o o d s parcel of the Kane County Forest
Preserve is being impacted by the advance of a housing development up to its eastern
border. Students at the Dlinois Mathematics and Science Academy have been studying this
rookery for over a year to determine the impact of advancing development on the
functioning of the rookery. A comprehensive map of the rookery has been developed and a
census of breeding pairs within the rookery has been done. The herons have been
observed reoccupying the nests upon their return in the spring, rebuilding nests, and
displaying social behavior. Flight patterns have been observed in an attempt to identify
prime feeding areas. Second year data will enable us to report on whether the breeding
population is stable, and whether the center of gravity of the rookery is shifting to the west
in response to the encroachment of development from the east.

THE SYNTHESIS OF A TETRACYCLIC INHIBITOR OF BACTERIAL
DNA GYRASE
Nalini Calamur, Illinois Mathematics and Science Academy, Aurora, Illinois 60506
708/907-5349
Rebecca Willett, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
U.S.A., 7 0 8 / 9 0 7 - 5 4 0 7
M e n t o r - R. M . Zavod, Ph.D., Midwwestern Unversity - Chicago College of Pharmacy,
555 31st Street, D o w n e r s Grove, Illinois 60515, U.S.A. 708/515-6478
D N A gyrase is a bacterial enzyme that cleaves both strands of the D N A double helix. This
allows for the critical topology required for storage and replication of D N A . Using a series
of chemical reactions, w e are synthesizing both enantiomers of a D N A gyrase inhibitor.
These chrial heterocycles will be bound to a quinolone nucleus using previously established
chemical procedures. The fully functionalized quinolone molecular probe will then be
created using synthetic methods common to the quinolone field.
Certain functional groups on the quinolone nucleus are partially responsible for the
biological activity of D N A gyrase inhibitors.
The C-7 piperazine heterocycle and
associated substituted derivatives have been studied, but the effects of substitution has not
been well established. It is also unclear what role various functional groups and their
positions on the piperazine play in determining the activity of the antibacterial agent. Our

study enables the chiral piperazines to be bound in a rigid conformation, ultimately enabling
the importance of functional groups and their relative positions in space to be observed.
This project will further elucidate the mechanism of action of this class of antibacterials.
As this project is in its infancy, results relating to biological activity have not yet been
realized.

P R O B L E M - B A S E D L E A R N I N G IN A P R E D A T O R / P R E Y E C O L O G Y

UNIT

Tricia Cavins, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5405)
Angela Chiu, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5413)
Susan Pasnick, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5143)
Luke Valentino, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
(708-907-5520)
Mentor - John Thompson, DMSA Biology faculty (x5944)
Mentor - Sara Sage, Research Specialist, Center for Problem-Based Learning, Dlinois
Mathematics and Science Academy, 1503 West Sullivan Road, Aurora, Illinois
60506, U.S.A., (708-907-5956)
F o u r students will present their experiences in the IMSA Ecology class; particularly in a
problem-based learning experience embedded in a predator/prey unit. These students
comprised a small group interview team as part of a research study in the Ecology class in
the fall of 1995 focusing on the relationship between problem-based learning and scientific
literacy habits of mind. The students will reflect, with the help of videotape clips, on their
experiences as related to teaching and learning events in the problem. They will focus on
identified benefits of problem-based learning, including the relevance of their learning,
higher-order thinking skills, and retention of Ecology content about predator/prey
relationships.

T H E C H I N E S E C O M M U N I T Y IN C H I C A G O ' S

CHINATOWN

Judy Chao, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
Mentor - Ms. Jennifer Bai, Chicago Chinese Communications, 2 1 2 0 S. China Place,
Chicago, JL 60616. ( 3 1 2 ) 3 2 6 - 3 2 2 1
"The Other Side of Gold Mountain," a documentary written, produced, directed, and
filmed by Judy Chao with the assistance of Chicago Chinese Communications and M s .
Jennifer Bai, profiles Chicago's highly insular Chinese community residing in C h i n a t o w n .
Interviews, footage of stores, souvenirs, groceries, libraries, and other businesses s h o w
that although the residents may have immigrated all the way across the world, their culture
still thrives, though it now lives among tokens of American life such as American p o p
music among Chinese classical music and plastic toy cars among jade carvings. Wherever
the Chinese go, China comes as well.

COMPUTER ANIMATION USING

PCs

Qi Chen, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
708/907-5218
Angela Chiu, Dlinois Mathematics and Science Academy, Aurora Dlinois 60506,
708/907-5413
Mentor - Michael P. Ososky, Applied Computer Technology, Inc., 69 South LaSalle
Street, Aurora, Illinois 60505, U.S.A. 708/896-2281
This is an introduction to computer animation and 3D modeling using 3D Studio and other
related programs. In this presentation, examples of different types of 3 D animation such as
bones, metaballs, and inverse-kinematics will be given as well as a short demonstration on
h o w to use 3 D Studio.
Over the months, we have used 3 D Studio and other related software to create images and
animations that include a Rube Goldburg simulation, a throwing star, a beating heart, and
an opening flower. W e will also show animations that were made using similar software
by professional animators. W e have also learned how to use different advanced techniques
to m a k e animations faster, easier, and better.

I S O L A T I O N OF A T R A N S P O S A B L E E L E M E N T IN THE S M U T F U N G U S
Ustilago
violacea
Audrey Chen, 4A22, Dlinois Mathematics and Science Academy, Aurora, Dlinois
708-907-5445
Synphen W u , 4 A 1 4 , Illinois Mathematics and Science Academy, Aurora, Illinois 60506
708-907-5419
Mentor - Professor Manfred Ruddat, Mentor, Department of Ecology and Evolution;
University of Chicago, 1101 E. 57th Street, Chicago, Illinois 60637-1437
312-702-8796
The parasitic relationship between a fungus and host plant, specifically the one between the
smut fungus Ustilago violacea and the dioecious host plant Silene alba, is complex. In the
diseased host plant, the fungus alters the sex expression of the female host. Infected S.
alba form anthers in female flowers, which then produce teliospores, completing the life
cycle of the fungus [Fischer, G . W . and C.S. Holton. Biology and Control of the Smut
Fungi. (1957)] In certain strains of U. violacea, an unusually high rate of mutation of the
fungus w a s observed and studied [Garber, E.D., and M . Ruddat. Theoretical Applied
Genetics. 89: 838-846. (1994)], leading to the hypothesis that a transposable element
(TE), or "jumping gene" was involved. T o further our understanding of the mutability of
the fungus, a search for molecular evidence for the transposable element was initiated. The
two strains of D N A from an unstable and a stable strain were isolated, cut with restriction
endonucleases, and electrophoresed to locate the TE. The presence of T E will be proven
by the sequencing of P C R generated fragments.

INVESTIGATIONS OF GLUTATHIONE OXIDATION AS AN
ANTIMALARIAL MECHANISM OF ACTION
Nina Chinosomvatana, 1A14, Dlinois Mathematics and Science Academy, Aurora, D^,
60506. 708/907-5106
Christine Tse, 1A26, Dlinois Mathematics and Science Academy, Aurora, IL, 60506.
708/907-5142
Mentor - Cindy Angerhofer, Department of Medicinal Chemistry and Pharmacognosy,
College of Pharmacy, University of Dlinois at Chicago, 833 South W o o d Street,
Chicago, IL 60612, U.S.A. 312/996-2815
Mentor - Varima Wongpanich, Department of Medicinal Chemistry and Pharmacognosy,
College of Pharmacy, University of Illinois at Chicago, 833 South W o o d Street,
Chicago, D . 60612, U.S.A. 312/996-2815
Mentor - Emily Pisha, Department of Medicinal Chemistry and Pharmacognosy, College of
Pharmacy, University of Illinois at Chicago, 833 South W o o d Street, Chicago, I L
60612, U.S.A. 312/996-2815
Approximately 200 million people are infected annually by Plasmodium falciparum,
a
malarial parasite which has developed resistance to many commonly used antimalarial
drugs. W h i l e many antimalarials have been derived from natural products, relatively little
is k n o w n about how these drugs work. One possible mechanism of drug action is the
potentiation of intracellular oxidative stress. Malarial parasites are more sensitive to oxygen
than are human cells. Glutathione (GSH) is the tripeptide thiol which serves the primary
function of limiting reactive oxygen within red blood cells (RBCs). W e hypothesize that
the depletion of glutathione would enhance R B C oxidative stress and thereby affect the
growth and development of the malarial parasite. B y measuring the total amount of
glutathione present in blood before and after treatment with antimalarial compounds, we are
able to ascertain the extent of oxidative damage to normal and infected cells.
The
quantitative glutathione assay used involves the spectrophotometric readings of treated and
untreated R B C s in comparison to a standard curve. W e are presently testing a range of
suspected pro-oxidant antimalarials including primaquine, menadione, artemisinin, and
dapsone.

A C O M P U T A T I O N A L ANALYSIS OF THE pH DEPENDENCE OF HEPES
CONFORMATIONS
Michael J. Choi, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506,
U . S . A . 708/907-5511
Mentor - Professor David S. Crumrine, Chemistry Department, Loyola University of
Chicago, Chicago, Illinois 60626, U.S.A. 312/508-3114
A previous study of the 33S and 1 7 0 N M R chemical shifts and relaxation times of
H E P E S , a aminosulfonate buffer, reported p H dependences for oxygen that were not
simply understood. W e decided to analyze conformations of the H E P E S in the 33S N M R
with the change of p H that have conelated with the chemical shifts and linewidths. These
were analyzed by using several chemical analysis programs ( S P A R T A N , Q U A N T A ,
P C M O D ) . The data was then compared and a hypothesis w a s given on which of the
conformations would be the most stable in each p H range. The results from each of the
programs were then compared, correlations were made, and interpretations were
developed. The results and implications of the analysis of the H E P E S conformations will
be discussed.

KTeV
Julie Comerford, Dlinois Mathematics and Science Academy, Aurora, Dlinois

60506

Mentor - Professor Yau W a h , High-Energy Physics Department, The University of
Chicago, Chicago, JL 60632
The Kaon at TeVatron program, known as KTeV, is currently being prepared at Fermilab.
The object of this program is to find the decay ratio between t w o different kinds of K a o n
particles, k-long and k-short. To do this, the k-long and k-short particles must first be
obtained. K-long results when particles from the TeVatron accelerator collide with iron.
The K-longs are then propagated into a 100 meter tube where some of them hit a solid and
b e c o m e K-shorts. Then the decay products of the Kaon particles run through a magnetic
field. The charged particles are bent in the field and curve. Later, instruments are used to
find the angle of the curve and find the energy of the K-long particles. Neutral particles,
however, and are not affected by the magnetic field. Their energy is calculated by using a
sophisticated instrument in the tube. Once the energy of both particles is known, their ratio
can be found. This ratio should be one, and we will find out if it is true w h e n the
experiment is performed July 1 of this year.

R E T R O S P E C T I V E S T U D Y O F C E L L - M E D I A T E D I M M U N I T Y IN L O N G
TIME SURVIVORS OF HIV-INFECTED CHILDREN
Edward Concar, Dlinois Mathematics and Science Academy, Aurora, D^
Anna Huang, Illinois Mathematics and Science Academy, Aurora, IL
M e n t o r - Yuqi Zhao, Ph.D. The Children's Memorial Hospital, Northwestern University
Medical School, Chicago, D^
The objectives of this study were to analyze cell-mediated immune response, the levels of
T-lymphocytes, and to identify potential long time survivors (LTS) in pediatric patients
infected with HIV-1. Patient data were derived from previous laboratory tests. A L T S w a s
defined as 1) being greater than eight years of age, 2) having been perinatally infected, 3)
having a relatively stable C D 4 count, 4) being asymptomatic, and 5) having n o
opportunistic infections. Data from a total of 49 patients were analyzed. Eight patients
qualify for the L T S definition. Correlation between C D 4 and C D 8 counts over time w a s
established for each patient. Three general categories were identified. The relationship
between C D 8 and CD4 counts was found to be either positive, negative or in parallel.'
Interpretation of these correlations in the content of homeostasis will be presented.

THE COYOTE PROJECT, STORIES OF THE POTAWATOMI
A n d e Croll, Dlinois Mathematics and Science Academy, Aurora, Dlinois

60506, U.S.A.

Mentor - Dr. Peggy Connolly, Mentorship Coordinator, Dlinois Mathematics and Science
A c a d e m y , 1500 W . Sullivan Rd., Aurora, EL 60506. (708) 907-5985
T h e Coyote Project is a collaborative undertaking to collect, explore, and share Potawatomi
history and culture. Various aspects of Potawatomi life were studied and, along with
images of artifacts, incorporated into an interactive database. H o w e v e r , few stories or
legends were part of the database although these are an integral part of a society. Stories
about funeral customs and dances [The Journals and Indian Paintings of George
Winter.

108-119 (1948)], legends about creation, and predictions about the future relations between
the Potawatomi and European Americans [Seven Fires Prophecy]
have n o w been
incorporated into the database to portray a richer and more complete picture of the
Potawatomi. In this session, these narrations and beliefs that form the basis of cultural
identity will be examined.

ASTROCYTE PRODUCTION OF CYTOKINES
Courtenay Diehl, Dlinois Mathematics and Science Academy, Aurora, Dlinois

60506

M e n t o r - Dr. Rita Young, Research Service, Hines VA, Chicago, Dlinois. 312/343-5749
W h e n stimulated, microglia produce products~DL-l, TNF(alpha) that activate the astrocytes
which in rum produce EL-6, G M - C S F , N O , etc. which can either re-stimulate the microglia
or effect the brain as a toxin. Using cells, from both adult and newborn mice, in culture w e
will use the various cytokines to stimulate the cells and see how they respond. U s i n g the
various ages allows us to see whether age really is a contributing factor to the on-set of
Alzheimer's. T h e comparisons will be m a d e using N O assays and various cytokine Elisas.

M O O D AND BEHAVIORAL E F F E C T S OF
(THC) ON HUMAN SUBJECTS

TETRAHYDROCANNABINOL

Bruce Dumser, Illinois Mathematics and Science Academy, Aurora, Dlinois

60506

M e n t o r - Dr. Harriet DeWit, Department of Psychiatry, University of Chicago, 5841 S.
Maryland, Chicago, IL 60637. 312/902-1537
This study was designed to evaluate the effects of eight demographic variables on the
effects of T H C in human subjects. Eighteen males and females with histories of marijuana
use were tested in three six-hour sessions during which they received capsules containing
placebo, 7.5, and 15 m g of T H C . Males felt the drug less than females, and individuals
with more previous marijuana and nitrous oxide use liked the drug less. Also, gender and
weight influenced the degree of anxiety felt by subjects, how "high" they got, and h o w
much they "felt" the drug. The results indicate that gender, weight, lifetime marijuana
usage, and lifetime nitrous oxide usage affect the reaction that T H C has in humans.

THE COYOTE NATIVE AMERICAN HISTORY PROJECT
Eric Engelhard, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506
Lis Booker, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
Mentor - Clay Skinner, Social Science Department, Dlinois Mathematics and Science
A c a d e m y , Aurora, Illinois 60506, U.S.A. ( 7 0 8 ) 9 0 7 - 5 9 6 5
For the last 15 months, a group of Social Science and mentorship students have been
developing a computer data base on the history of the Great Lakes Indians in collaboration
with the Mentorship office, the Hannahville Reservation School in Michigan, and the
Smithsonian Institution's National Museum of the American Indian. While still in the
formative stages, the project has nevertheless produced a significant body of work which
has been well-received in a number of public presentations.

At the present time, the Coyote has evolved as t w o separate but related projects. The first
is a computer program designed by Krishna Yeshwant and Keith Amonlirdvimon to
provide interactive displays of Native America artifacts. The two spent days at the research
branch of the Heye M u s e u m of the American Indian in N e w York photographing
Potawatomie artifacts which were then formatted for presentation in the data base.
T h e other half of the project consists of a historical geography data base developed through
the department of History and Social Science and a number of students: Jake Gerstein, Eric
Engelhard, Dis Booker, Nami Jarrett, Ande Croll, and Andrew K i m . The HyperCard
program presents a series of maps, illustrations, and text files in an interactive format
which illustrates the geopolitical history of the Great Lakes nations from 1600 to the
American Revolution. The data base will eventually expand to include the history of the
region from the Ice A g e to 1832. This program will then be combined with a project under
construction at the Hannahville School covering the period 1832 to the present day.

THE MOVEMENT AND TRANSFORMATION OF TRIANGLE CENTERS
THROUGH TWO-DIMENSIONAL SPACE
Eric Engelhard, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506,
(708) 907-5753
Mentor - George Milauskas, Mathematics Department, Dlinois Mathematics and Science
A c a d e m y , Aurora, Illinois 60506, U.S.A. (708) 907-5965
Almost all geometry students have studied triangle centers such as the centroid, incenter,
and orthocenter. However, there exist a limitless number of special centers that are worthy
of analysis. Our project uses Geometer's Sketchpad 3.0 for the Macintosh to help visualize
and model the behaviors of triangle centers as the triangle is transformed in twodimensional space. T h e research involves creating scripts to locate many of these centers,
including lesser-known ones such as the Spieker center, the Feuerbach point, and the
Lemoine point. These scripts will serve as an archive for future student research. For each
center, there is also a unique interior triangle determined, and for each of these a n e w set of
centers can be created. The focus of our project explores the movements of all these points
by viewing their locus as one vertex moves on a line parallel to its opposite side. The
computer modeling allows us to find algebraic equations involving conic sections to
represent these motions. While not all points can be represented algebraically, those that
can provide us with valuable insight into the behaviors of triangles and their centers.

THE EFFECTS OF THE POLITICAL CLIMATE ON THE MEDICAL
PROGRAMS OF THE CHINESE MING AND QING DYNASTIES
Kathleen S. Ervin, Illinois Mathematics and Science Academy, Aurora, Dlinois
708/907-5316(phone).

60506,

Mentor - Dr. Christian Nokkentved, Social Science Department, Dlinois Mathematics and
• Science A c a d e m y , Aurora, Illinois 60506, U.S.A. ( 7 0 8 ) 9 0 7 - 5 9 7 0
The medical program and outlook during the Ming and Qing dynasties of China were
directly and indirectly influenced by the political climate. W h e n the past w a s frowned upon,
there w a s a push to find new medicines, and not to use the old. If the old w a s being
upheld as the ideal, then the traditional ways were thought best. Religion played an

important role in healing, and during the 16th Century there was an upsurge in
pharmacology at the same time as a religious fever took the country. The Qing w a s
extremely racial and gender conscious and the medical texts of that time supported these
views. W h e n the peasant Ming came to power, flower petals, cheap and easy to obtain,
became important in tea. The split between traditional and Western medicine began in 1830
with the medical missionaries. Once this took hold, the interaction between traditional and
Western medicine reflected the political climate as well. The research for this paper
included uses of the ETHERNET and the World Wide W e b .

MODEL OF THE WORLD FOODSERVICE MARKET
Alejandra Galvan, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506,
708/907-5125
Rebecca Niehus, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506,
708/907-5105
Mentor - Fred Fleischbein, Global Business Alliance, Die, Chicago, Dlinois 60610,
U.S.A. 312/280-4573
An econometric model of the world foodservice market was created using information on
the economies of the 25 top trading partners of the United States. Factors were identified
and a data base focused on these factors was developed. These factors are international
trade, gross domestic product, unemployment, inflation, strength of the current foodservice
market, and technological advancement. By analyzing these factors, trends that influence
the world foodservice market were identified. This model is helpful to foodservice
businesses in aiding them to predict the viability of various countries and their economies.
Further interest in those countries might lead a business to profit.

F O R M A N D F U N C T I O N OF T H E R O O M B L O C K S IN T H E SAN M A R C O S
SITE OF THE NORTHERN RIO GRANDE RESEARCH PROJECT
Juanita Garcia, Illinois Mathematics and Science Academy, Aurora, Illinois 60506,
708/907-5608
Mentor - Jonathan Haas, Field M u s e u m of Natural History, Chicago, Illinois 60605,
U.S.A. 312/922-9410
A n analysis of the form and function of the roomblocks in the San Marcos site, based on an
analysis of the pottery shard remains, was begun in the fall of 1994 with a collection of
data that continued through the spring of 1995. An analysis of the data itself began in the
fall of 1995. This analysis is a small portion of a grander research project coordinated b y
the Field M u s e u m which attempts to evaluate the changes (cultural, political, demographic,
economic, etc.) which arose after the Spanish first entered the area. The results of the
analysis of the form and function of the roomblocks as well as how these conclusions were
reached will be discussed.

NONDETERMINISTIC M O D E L I N G O F THE TURTLE
ELECTROCARDIOGRAM
Pablo Garcia, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
Sarah Y. Song, Dlinois Mathematics and Science Academy, Aurora, Illinois 60506
Mentor - Charles L. Webber, Jr., Ph.D., Department of Physiology, Loyola University of
Chicago, Stritch School of Medicine, 60153
Electrical activation of the myocardium follows an orderly sequence of events resulting in
muscular contraction and expulsion of blood into the systemic and pulmonary circulations.
It is k n o w n that there is substantial beat-to-beat variability in the timing of each cardiac
cycle. T o describe this variability, instead of resorting to chaotic mathematics, it w a s
hypothesized that nondeterministic equations of motion would better model such
complicated dynamics.
Turtles (Chrysemys picta belli!) were anesthetized by double pithing, and the heart w a s
exposed by cutting a circular window in the plastron. Electrocardiograms were recorded for
30 minutes from the heart which was bathed in a pH-adjusted Ringer's solution. Single
electrical pulses were then delivered to the right atrium at various delays into the pause
interval between beats. Current thresholds required to phase-advance subsequent beats
were measured.
Variability in the cardiac period was mostly attributed to alterations within the pause
interval. These data were transformed into linguistic texts which were evaluated by
recurrence plot analysis. Shuffling procedures confirmed that the original texts contained
significant information. The stumulation experiments revealed n o change in activation
thresholds throughout the pause interval. These results are consistent with nondeterministic
systems which may provide superior modeling of the turtle cardiac dynamics.

THE EFFECTS OF LIGHT AND TEMPERATURE ON THE PREDATORY
BEHAVIORS OF PRAYING MANTIDS
Eileen Gentleman, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
Jenni Kwak, Illinois Mathematics and Science Academy, Aurora, Illinois 60506
Donald Park, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
Jennifer Tietz. Illinois Mathematics and Science Academy, Aurora, Dlinois 60506
Mentor - John Thompson, Biology Department, Dlinois Mathematics and Science
A c a d e m y , Aurora, Illinois 60506, U.S.A. (708) 9 0 7 - 5 9 4 4
The relative ease at which the predatory behaviors of praying mantids can be elicited in a
laboratory setting makes them important tools in the study of visually guided behaviors.
The mass hatching and early rearing of the insects requires a long incubation period in
specially designed chambers as described in A Chamber for Mass Hatching and Early
Rearing of Praying Mantids(Prete and Mahaffey, 1993), and once hatched, careful
humidity control and large amounts of suitably sized live prey. Although still a work in
progress, experimental designs aimed at studying the effects light and temperature will have
on the predatory behaviors of the mantids are being considered.

GOOD SPORTS: THE PUBLISHING

PROCESS

Michelle Gervais, Dlinois Mathematics and Science Academy, Aurora, IL. 60506
708-907-5445
Mentor - Jeff Banowetz, Editor, Windy City Sports, 1450 West Randolph, Chicago, IL
60607 312-421-1551
H o w does a story develop for publication? T h e process of non-fiction magazine publication
will be explored from conception to finished product, by examining several projects done
for Windy City Sports magazine. The discussion will discuss gathering information
through personal contacts and archival and Internet searches, conducting interviews,
establishing the story's focus, determining the appropriateness of the story for the
publication's readers, editing and revision.

OBSERVATION AND LIGHT ELEMENT SET CALCULATION OF AO
CAMELOPARDALIS
Anne Hanna, Dlinois Mathematics and Science Academy, Aurora IL 60506
(708) 907-5073
Avery Larson, Dlinois Mathematics and Science Academy, Aurora D . 60506
(708)907-5073
Mentor - Edward Moyer, Jr., Physics Department, Dlinois Mathematics and Science
A c a d e m y , 1500 W.Sullivan Rd., Aurora IL 60506 (708) 907-5073
A O Camelopardalis is a W-Ursae Majoris-type binary star system. Stars in such systems
are in contact and have periods of revolution about their center of mass typically less than
eight hours, making them prime targets for short-term study. The research currently
involves observing the system with C C D camera to produce a light curve that displays both
primary and secondary eclipses of the system. F r o m this a set of light elements will be
derived, which will then be used as a ephemeris to make predictions of' future eclipses and
indicate whether A O Camelopardalis' period has changed because of mass transfer since
the last study. Blocking our research efforts have been scheduling, weather and the
acquisition of necessary technology.

MODELING THE IMSA PRAIRIE PLOT
Erin Hawley, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
Andrea Shidle, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506
Mentor - Donald C. Dosch, Biology Department, Dlinois Mathematics and Science
Academy, Aurora, IL 60506 (708) 907-5943
W e constructed a three-dimensional, interactive computer model of the DvISA tall grass
prairie. Our model superimposes a vegetation map onto a coordinate system through the
use of the Datascope, Vistapro, and Director software packages. Physical specifications,
photographs, and natural history of the plants present at particular coordinates are
accessible by selecting buttons embedded in the model. The model is intended for longterm study of prairie development.

M O M E N T A R M A N D FORCE-GENERATING POTENTIAL OF
E X T E N S O R CARPI ULNARIS A F T E R TRANSFER T O E X T E N S O R
CARPI RADIALIS BREVIS
Ariel M . Herrmann, Illinois Mathematics and Science, Aurora, D^ 60506
(708) 907-5204
Mentor - Scott L. Delp, Ph.D., Sensory Motor Performance Program, Rehabilitation
Institute of Chicago, R m . 1406, 345 East Superior St., Chicago, I L 60611 (312)
908-8860
Tendon transfers are often performed to restore functional capacity after spinal cord injury.
Though tendon transfers in the wrist have been analyzed previously, the complexity of the
human wrist dictates that additions to past work are in order. Using graphical simulation
software and a digital biomechanical model of the human wrist, a commonly used surgical
procedure was analyzed. In this procedure, the tendon of the extensor carpi ulnaris ( E C U )
is transferred to the extensor carpi radialis brevis (ECRB). The effects of this transfer on
the moment arms and force-generating capacities of the muscle were quantified over a full
range of motion. F r o m these data the relationship between wrist joint angle and moment
generated by E C U both pre- and postoperatively was determined. The results indicate that
the extension moment generated by E C U at the neutral wrist position more than doubled as
a result of this procedure. Variation in the extension moment over a range of joint angles
increased due to greater variation of moment arm after transfer, as well as the shifting of
ECU's operating range on its force-length curve. These results agree with those previously
reported, and add analyses extended beyond the static moment at a single wrist position.

H-gli

GENE EXPRESSION WITH TRANSGENIC

MICE

Andrew Hong, 02C15 Illinois Mathematics and Science Academy, Aurora, IL 60506,
708-907-5207
Jason Roh, 0 2 B 2 5 Illinois Mathematics and Science Academy, Aurora, IL 60506,
708-907-5250
Mentor - Philip Iannaccone Developmental Systems Biology Research, Childrens
Memorial Institute of Education and Research and Northwestern University Medical
School, 2300 Children's Plaza #204, Chicago, IL 60614, U S A . 3 1 2 - 8 8 0 - 8 2 3 6
Mentor - Ray Garton Developmental Systems Biology Research, Childrens Memorial
Institute of Education and Research and Northwestern University Medical School,
2 3 0 0 Children's Plaza #204, Chicago, IL 60614, U S A . 312-880-8236
The oncogene, H-gli, is thought to be expressed in the gastrointestinal tract, the
proliferated zone of the central nervous system, and bones during early human
development. IJI order to elucidate the function of the H-gli gene, transgenic mice models
were created through one cell mouse embryo micro-injections. After an initial screening,
individuals expressing the H-gli gene were determined by processes of Southern Blotting
and chosen as founders. T h e founders were crossed with wild type individuals to produce
offspring which would express the H-gli gene. F r o m these offspring, the phenotypes of
the founders will be determined and the effects of the H-gli gene are examined. Gel
electrophoresis, Restriction Enzyme Digestion, and Southern Blotting of genomic D N A
from the transgenic mice are used to determine which individuals possess the human
transgene. W e have prepared radioactive probes from the transgene which are used to

identify fragments of the human cDNA by hybridization and results of this analysis are
pending completion of the autoradiography of our gels.
Key Words: transgenic, microinjection, H-gli, Southern, mouse, D N A

A HISTORY OF THE POTAWATOMI INDIANS
Nami Jarrett, 616D, Dlinois Mathematics and Science Academy, Aurora, D- 60506,.
708/907-5608
M e n t o r - Jonathan Haas, The Field Museum, Roosevelt Road at Lake Shore Drive,
Chicago, IL 60605-2496, U.S.A. 312/922-9240
F r o m 1500 to 1840, the Potawatomi Indians and their Algonquin allies endured
tremendous upheaval with the arrival of the Europeans. Previous histories, F r e n c h ,
Canadian, and U.S. government records were compiled into a concise history of the
Potawatomi.This early history of the Potawatomi will be combined with an 1820-1995
history being written by the students at the Hannahville School of the Potawatomi Nation
and entered into the Coyote Project Database.

T H E S U F F R A G E M O V E M E N T IN T H E 1890'S IN D U P A G E
AND SURROUNDING AREAS

COUNTY

Joanna Jenne, Illinois Mathematics and Science Academy, Aurora, IL 60506,
708-807-5146, e-mail: belle@imsa.edu
Meghan Lelonek, Dlinois Mathematics and Science Academy, Aurora, D . 60506,
708-907-5146, e-mail: megster@imsa.edu
Clair Null, Dlinois Mathematics and Science Academy, Aurora, IL 60506,
708-907-5627, e-mail: clair@postoffice.imsa.edu

Mentor - Pat Walton, House Manager, Kline Creek Farm, P O Box 2339, 185 Spring Ave.,
Glen Ellyn, IL, 60138, phone: 708-790-4900, ext. 304, F A X 708-293-9421
W e set out to investigate the history of the w o m e n ' s suffrage movement, specific to the
areas of Dupage county in the 1890's. Our research was done at the Chicago Historical
Society and Kline Creek Living History Farm in Wheaton. W e drew upon a variety of
sources, the most valuable of which being copies of the Daily Inter-Ocean, a local
newspaper which contained a column called " W o m e n ' s K i n g d o m " , written by Elizabeth
Harbert, a prominent suffragist and journalist of the era. W e then compiled our research
and performance expertise, gained by a previous performance at the Dupage Historical
Society, into a piece dramatizing a visit of Elizabeth Harbert to a local w o m e n ' s g r o u p .
Following the performance at our mentorship site, the information w e gained from our
research will be incorporated into the daily program of Kline Creek Farm.

A STUDY OF SECRETING AND NON-SECRETING
ADENOMAS

PITUITARY

Alexandra Jordan, Illinois Mathematics and Science Academy, Aurora, IL 60506, U.S.A.,
(708) 907-5430
Mentor - Dr. Saroja Illangovan, Cook County Hospital 627, S. W o o d , Chicago, EL,
(312)633-7163
Slides of pituitary adenomas will be immunoperoxidase stained and examined under
microscope to determine the kinds of hormones that they secrete. Slide evidence will be
cross-referenced with clinical information to determine the link between the hormones
produced and the pathology of the disease. Links between the hormones secreted will be
particularly explored.

H U M O R A L IMMUNITY AND T-CELL HOMEOSTASIS AS PREDICTORS
O F HIV D I S E A S E P R O G R E S S I O N IN A P E D I A T R I C P O P U L A T I O N
Vijay Karunamurthy, Dlinois Mathematics and Science Academy, Aurora, EL 6 0 5 0 6 ,
708/907-5529
Gita Krishnaswamy, Dlinois Mathematics and Science Academy, Aurora, R. 6 0 5 0 6 ,
708/907-5124
Mentor - Dr. Bill Kabot, Childrens Memorial Hospital, 2300 Childrens Plaza, Chicago, IL
60614. 312/880-4907
At this point in time, no unanimous definition of pediatric long term survivors of H I V has
been found. Using the concept of T-cell homeostasis and humoral immunity, we attempted
to specify a group of parameters which clearly determine HTV patient status and can
potentially predict adverse events. W e used reflectance densitometry, T-cell homeostasis,
and viral burden parameters to determine whether quantitative measures of H I V antibodies,
specifically the ratio of p 2 4 to gp41, predicted progression to ADDS in a retrospective
pediatric cohort of 28 HIV-infected children. While the data from the number of patients
displayed significant trends for separate parameters for individuals, inconsistencies were
found when multiple parameters were overlayed. This demonstrates the need for further
study including a wider patient population to achieve significant statistical values.

E U R O P E IN T H E 1 7 t h - 1 8 t h C E N T U R I E S A S A S E G M E N T O F T H E
EURO-AMERICAN HISTORY OF THE TIME
Andrew C. Kim, Illinois Mathematics and Science Academy, Aurora, I L 60506,
(708) 907-5307
Mentor: Dr. Clay Skinner, History and Social Science Team, Illinois Mathematics and
Science Academy, Aurora, Dlinois 60506, (708) 907-5021
Summary: In the 17th-18th Centuries, there were five major European wars.
Each
involved almost all the realms of Europe, and absorbed most of the nations' time and
resources. Four of them, The W a r of the League of Augsburg, The W a r of the Spanish
Succession, The W a r of the Austrian Succession, and the Seven Years W a r , extended into
the Americas, where they came to be known as King William's W a r , Queen A n n e ' s W a r ,
King G e o r g e ' s war, and the French and Indian war, respectively. These wars affected the

balance of power in the Americas, but were ultimately decided in the European arena. This
presentation seeks to highlight the shifts in power in Europe, the major wars, and the
treaties which changed the face of Europe and America.

E X P R E S S I O N O F Ron IN E A R L Y H E A R T D E V E L O P M E N T
Michelle Kim, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506,
. 708/907-5124
Mentor - Daniel Rappplee, Ph.D., Department of Obstetrics and Gynecology,
Northwestern University Medical School, Chicago, Illinois, U.S.A. 312/5032181/2056
Mentor - Yogesh Patel, Department of Obstetrics and Gynecology, Northwestern
University
Medical School, Chicago, Illinois, U.S.A. 312/503-2181/2056
The laboratory has chosen mouse as its model. W e are interested in the study of early
m o u s e embryo development, in particular, pre-implantation stages. W e are interested in
finding out how different cell layers are formed and which molecules are important during
these formations. One out of every 200 babies b o m in the United States are born with a
heart defect. These are due to the lack of certain specific molecules which have been found
necessary for life to exist in the placenta and heart in the early stages of development. The
intercellular communication between these molecules is the vital information that explains
the development of the heart. By finding this out, we would then be able to explain w h y
they show u p at certain crucial periods in the heart development and what role they play.
The overall purpose of what we have been doing is localization and visualization (meaning
that it locates and helps us see what w e are looking for) of certain molecules namely H G F ,
Ron, and H G F - R using insitu hybridization techniques. I have made c R N A probes from
Ron plasmid D N A . I have used dig-UTP for labeling these sense and anti-sense probes. I
will use this probe to see the expression of Ron gene in heart development in mouse.

PHYSICAL MAPPING OF THE CENTROMERE REGION OF
C H R O M O S O M E 21: T H E L O C A T I O N O F T H E R E P E T I T I V E S E Q U E N C E
64b
Jenny Kwak, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506,
708/907-5107
Mentor - Dr. Jeffrey L. Doering, Department of Biology, Loyola University, Chicago,
Illinois 60626, U.S.A. 312/508-3646
The centromere plays an important role in chromosome movement during mitosis and
meiosis. The centromere region of human chromosomes consists of repetitive tandem
sequences, but the actual functional centromere region remains u n k n o w n . I studied the
structure of the chromosome 21 centromere. The repetitive sequence 64b, which w a s
isolated from the centromere region of the Y chromosome, w a s hybridized to D N A from
different hybrid cell lines containing various fragments of chromosome 21. Sixty four-b
was found on chromosome 21 proximal to the rRNA genes and distal to the E 7 B X
breakpoint.
The fact that 64b is present in the centromere region of both the Y
chromosome and chromosome 21, suggests its importance in centromere function. The
location of 64b argues that the centromere of chromosome 21 is more distal on the short
arm than previously thought. The mapping of 64b also provides a unique site for initiating
further structural analysis of the centromere region.

IMAGING OF LIGHT-INDUCED HYDROGEN PEROXIDE
IN LIVING F I B R O B L A S T S
Christopher Lee, Waubonsie Valley High School, Aurora, JL 60504

PRODUCTION

708-355-8370

Mentor - Timothy Skimina and Philip E. Hockberger, Dept. of Physiology, Northwestern
University Medical School, Chicago, IL 60611
312-503-5625 *
Hydrogen peroxide (H2O2) is a normal by-product of oxygen metabolism in eukaryotic
cells, but excessive production can be detrimental to cell survival. The intracellular level of
H 2 O 2 is regulated by enzymes. It is generated by superoxide dismutase and flavincontaining oxidases, and it is reduced to water and oxygen by catalase and peroxidase. W e
loaded cells with a chemical probe, carboxy-dichlorofluorescein, which becomes
fluorescent when reduced by oxidizing agents (e.g., H2O2). W e were able to visualize the
production of H 2 O 2 in living fibroblasts using microscope-based digital imaging
techniques. Light was used to stimulate H 2 O 2 production in cells, and this was used as a
model of phototoxicity. Light-induced elevation was greatest at wavelengths where flavins
absorb maximally suggesting that it was due to activation of flavin-containing oxidases.
The amplitude of the response differed in cells with mutations in oxidase activity, and video
analysis indicated that it originated in subcellular organelles, presumably peroxisomes. Our
results are consistent with models that suggest that photoxicity results from overproduction
of H 2 O 2 in cells.

A N E W METHOD FOR NUCLEAR MAGNETIC RESONANCE IMAGING
(NMRI) OF A ROTATING SOLID OBJECT
Grace Lee, Illinois Mathematics and Science Academy, Aurora, IL 60506, 708/907-5350
Mentor - Dr. Robert Botto, Chemistry Division, Argonne National Laboratory, Argonne,
Illinois, 60439, 708/252-3524
Until recently, N M R I of solids has had only moderate success because of inherently shortlived signals, or broad resonances; thus, the method of imaging would require extremely
large gradients, producing little signal and poor image quality. Recent approaches combine
the use of strong gradient fields, sample spinning, and coherent radio frequency pulses for
resonance line narrowing. By applying a Fourier transform over the time domain of the
free induction decay signal collected in the presence of a gradient field with sample
spinning, there is a transformation of data into frequency space creating a I D image
projection. This technique has succesfully been applied by Dr. Y. Ogura through a
reconstruction program written in F O R T R A N which produces an image of the rotating
object by accounting for periodicy of the free induction decay under rotation effects. The
scope of the work reported here involved incorporating a complete fast Fourier transform
algorithm, implementation of which was necessary in order for the reconstruction program
to be re-written in C-Language. Once the reverse transform process has been completed,

the data may then be plotted into a visual representation of the object. The mathematical
manipulations to derive the program as well as the mechanics will also be discussed.

THE INFLUENCE OF JADE ON CHINESE LITERATURE,
AND THE EVOLUTION OF CHINESE LAPIDARY ARTS

HISTORY

Grace Lee, Dlinois Mathematics and Science Academy, Aurora, IL 60506, 708/907-5350
Mentor - Michael DeHaven, IMSA, 1500 West Sullivan Rd., Aurora, Dlinois 60506,
708/907-5000
Stones have played an important role in every culture; in western civilization, gold and
diamonds have been transformative vehicles in the way nations have evolved. H o w e v e r ,
with the Chinese and the Pre-Columbian cultures, j a d e is the most prized of all stones. It's
influence is present throughout the greatest of all Chinese literary works and the political
struggles behind obtaining this "imperial stone" are fascinating concepts that have not yet
been thoroughly examined. The evolution of jade in the lapidary arts also reveals changes
in cultural notions as well as integration of other cultures through the diffusion of religions
into China. Symbolically jade represents all the greatest virtues among the Chinese as well
as morality. This will be seen through passages of three major literary works: Dreams of
the R e d Chamber. Journey to the West, and Water Margin. The historical portion of this
presentation will center around the economic flow between China and B u r m a with the
discovery of "imperial jade" or a special form of nephrite. Because many types of rocks
are called "jade", the differences between the two main types, jadeite and nephrite, and
examples of different forms will b e discussed and illustrated.*

C O N S U M E R C O N F I D E N C E AS A LEADING INDICATOR OF
CONSUMER SPENDING
Morris Liao, Illinois Mathematics and Science Academy, Aurora, Illinois 60506,
708/907-5639
Mentor - Mr. Jonathan Hao and Dr. William Curt Hunter, Research Department, Federal
Reserve B a n k of Chicago, Chicago, Illinois, 60604, 312/322-5260
C o n s u m e r spending is an important component of Gross Domestic Product ( G D P ) , the
economic variable most often used in evaluating the state of the economy. It is commonly
thought to play a large role in determining future economic conditions. Therefore, it is of
some interest to develop forecasts of consumer spending. One approach taken is to use
indexes of consumer sentiment obtained from consumer confidence surveys.
In my
research, statistical analysis is used to find the relationship between consumer sentiment
and the Gross Domestic Product for Durables (GDPD), a proxy for consumer spending.
The results indicate that consumer sentiment does not lead G D P D , but functions as a
coincident indicator. Moreover, the sentiment indexes seem to respond in some degree as
one-quarter lagging indicators of G D P D . The results are surprising since the sentiment
index is included in the Index of 12 Leading Economic Indicators. Further investigation of
the determinants of consumer spending appears to be necessary.

DIFFERENTIATION OF CARBONLESS

PAPER

Elizabeth Lin, Dlinois Mathematics and Science Academy, Aurora, DL 60506
Mentor - Ms. Jean Dietrich and Mr. Larry Olson, IRS Crime Lab, 29 N. Wacker Drive,
Chicago, EL 60606-3203. 312/886-7672
Ever since carbonless copy paper ( N C R Paper) was first made by the National Cash
Register C o m p a n y , it has become widely used in most companies and businesses worldwide. A couple years ago, the ER.S National Forensic Lab accidentally discovered that the
dyes in carbonless copy paper separated out along with any pen inks when performing
Thin Layer Chromatography (TLC).
If carbonless paper made by different paper
manufacturers could be discriminated by the dyes that separated out when T L C w a s u s e d ,
then a library could be made to catalogue the paper. Many samples of paper from paper
manufacturers all over the world were collected. The samples were run through a series of
T L C tests using Pyridine for extraction, and a solvent system consisting of 5 parts
Chlorobenzene and 1 part Ethyl Acetate. The front sheets (CB) and the middle sheets
(CFB) of the papers were tested, then both were tested again after pressure was applied to
the papers. The whole process was run through twice, once on Whatman plates (plastic
coated with silica gel), and again on H P T L C plates (glass coated with silica gel). The
plates were observed under regular white light, and under U V light. All results were
recorded in a database, and each paper was assigned its own identification number. A
batch of "unknown" papers was then experimented on, to test the usefulness of the paper
library. The outcome of this final test was that most of the "unknown" papers were
identified, so the library idea will work, but there is still much work to be done before a full
functional library will be complete.

FUZZY LOGIC CONTROL OF A NANO-METRIC P I E Z O E L E C T R I C
TOOLPOST
Jeff Liu, Illinois Mathematics and Science Academy, Aurora, DL,60506, 708/907-5508
Mentor - Professor Sabri Cetinkant, U I C Engineering Research Facility, 842 W . Taylor,
Chicago, IL 60607. 312/996-9611
A fuzzy logic controller was developed for a piezoelectric actuator in the C programming
language and the LabWindows development environment. This controller will be c o m p a r e d
with PED and C M A C neural network control. Research has not been completed, but it is
expected that fuzzy logic will be superior to other methods of control, with positioning
accuracy of less than a micron. Such a high level of accuracy would significantly increase
the performance of contour machining, one of the applications of the toolpost.

INVESTIGATING THE SCATTERING OF LIGHT FROM SUSPENDED
PARTICLES TO DETERMINE THE VISCOSITY OF LIQUIDS
Katie Moreno, 6A25, Dlinois Mathematics and Science Academy, Aurora, IL 60506,
708/907-5648
Erica Wesley, 6A15, Illinois Mathematics and Science Academy, Aurora, EL 60506,
708/907-5620
Mentor - Jon Phillips, Benjamin Goldberg Research Center, University of Dlinois at
Chicago, 1940 West Taylor Street, Chicago, DL 60612 U.S.A. 312/996-3003
W e developed a system (photon correlation spectrometer) that measures the dynamic
scattering of light by spherical monodisperse suspended particles in a fluid. Photon
correlation spectroscopy (PCS) yields a diffusion coefficient which, when combined with
the Stokes-Einstein equation, allows us to calculate the viscosity of a given fluid. T h e
system consists of a Helium-Neon laser, photomultiplier tube, amplifier, and
autocorrelator. The laser was chosen because of its stability and monochromatic light. T h e
photomultiplier tube is positioned perpendicular (the optimal angle) to the laser beam, to
measure the photons scattered by the suspended particles that impinge on the
photomultiplier tube. The output passes through an amplifier system and into the
autocorrelator, which is used to find the diffusion coefficient of the particles. The viscosity
can be calculated from the Stokes-Einstein equation once we determine the diffusion
coefficient. W e validated our system by using particles of known size and spherical
monodisperse shape suspended in water. Through our experiments we determined a value
for the viscosity of water and compared it to the literature value.
T h e advantages of PCS compared to the traditional way of measuring viscosity are: P C S
requires only a small sample size and it preserves the integrity of the fluid. These
advantages are useful in determining the viscosity of liquids such as pharmaceuticals,
e n z y m e suspensions, and biological fluids.

IS A P R O T E I N - T Y R O S I N E K I N A S E I N V O L V E D IN R E G U L A T I N G
MYOSIN HEAVY CHAIN
MUSCLE CELLS?

(p-MHC)

GENE

EXPRESSION

IN

BETA

CARDIAC

Audrey I. Moultrie, Dlinois Mathematics and Science Academy, Aurora, IL 6 0 5 0 6 ,
708/907-5423
Mentors - Ming Qi, Diane Eble, and Allen M . Samarel, The Cardiovascular Institute,
Loyola University Chicago, M a y w o o d , Dlinois. 708/327-2821
p - M H C is a major contractile protein of rat and human neonatal cardiac muscle cells
(cardiomyocytes). P - M H C gene is expressed when cardiomyocytes contract spontaneously
in culture, but is inhibited when contractile activity is blocked by a variety of agents that
interfere with excitation-contraction coupling. However, the signaling pathway involved in
converting the mechanical signal (contraction) into a change in P-MHC expression is not
k n o w n . Protein tyrosine kinases (PTK) are involved in signaling many important cell
functions, including growth factor-mediated changes in gene expression.
We
hypothesized that a P T K was important in contraction-dependent P - M H C gene regulation.
W e found that treatment of cardiomyocytes with verapamil (10 uM), a Ca 2+ channel blocker
with n o k n o w n effects on P T K , produced immediate and sustained contractile arrest, as
measured in a video edge detection system.

Verapamil also markedly reduced P - M H C

m R N A levels over a 24 h period. Genistein (25 u M , 24 h), a specific P T K inhibitor, also
markedly reduced P - M H C m R N A levels, whereas daidzein, an inactive analog, had n o
effect. Neither genistein, nor daidzein, had any significant effect on cardiomyocyte
contractile activity. These results suggest that a P T K is an integral component of the
contraction-dependent signaling pathway which controls the expression of this important
cardiac protein.

S C I E N C E IN A R T
Lydia Mulvany, Dlinois Mathematics and Science Academy, Aurora, IL 60506
Jing Tao, Dlinois Mathematics and Science Academy, Aurora, IL 60506
Tiffany Gholar, Illinois Mathematics and Science Academy, Aurora, I L 6 0 5 0 6
Mentor - Ms. Maura Rogan, The Art Institute of Chicago.'l 11 South Michigan Avenue,
Chicago, IL. 60603-6110
Throughout the past quarter, a Mentorship at the Art Institute of Chicago has focused on
elaborate research dealing with "Science in Art". Basically, eight art works were chosen
and their scientific significance was researched. The project was divided as follows: J i n g ,
Lydia, Tiffany worked on one project, and Lorien researched specifically on color, light,
and perspective on his own. Lydia, Jing, and Tiffany researched a broader topic analyzing
the intricate relationship between the scientific knowledge and the progression of artistic
style; Ancient Egyptian, Ancient Greeks, Renaissance, Cubism, Photography, Surrealism,
and Digital Photography. This project will culminate in a tour around the Art Institute with
I M S A students. Pamphlets will also be designed to allow other visitors to go on a selfguided tour.
A World Wide W e b H o m e Page will be designed to be accessible to all
audiences.

COLOR AND SPACE
Lorin Murariu, Illinois Mathematics and Science Academy, Aurora, IL 60506
Mentor - Ms. M a u r a Rogan, The Art Institute of Chicago, 111 South Michigan Avenue,
Chicago, IL. 60603-6110
T o discover the change of use of color and space, eight paintings were choosen to represent
a change. The paintings are from different time periods, beginning with a medieval w o r k
and ending with the impressionistic masterpiece. The result is to show the differences and
comparisons of color representation and use of space according with the time period.

W H E R E DO THEY GO FROM HERE?
IMSA GRADUATES

THE LONGITUDINAL STUDY OF

Dr. Diann Musial, System for Partnership Initiatives, Dlinois Mathematics and Science
A c a d e m y , Aurora, Illinois, 60506 (708)907-5991
Jay T h o m a s , System for Partnership Initiatives, Dlinois Mathematics and Science
A c a d e m y , Aurora, Dlinois, 60506 (708)907-5991

EVISA's Longitudinal Study is a twenty year post high school graduation study which
attempts to demonstrate EvISA graduates' academic, professional, and personal pursuits,
satisfaction with high school and college, academic preparedness, cognitive habits of mind,
and civic responsibility. All EVISA graduates are contacted one year, four years, nine years,
fifteen years, and twenty years after high school graduation and are asked to respond to
either a written or oral interview. EVISA graduates' responses are compared to responses of
other similarly high achieving students, including a cross section of Dlinois honors students
and nominated college colleagues from similar academic programs. After six years of data
collection, several trends have been identified: IMSA graduates have a much higher
percentage of math and science majors than college graduates nation wide; EvISA students
are more satisfied with their high school experience than are comparison students, but
comparison students rate their college academic experience more favorably than EvISA
graduates; and EMSA graduates are very active in volunteer, civic improvement, peer
tutoring, and campus government organizations. Results of the first six years of the study
will be summarized as part of EvISA's ten year anniversary celebration.

T H E E F F E C T S O F E N T E R O P A T H O G E N I C Escherichia
coli O N T H E
ARRANGEMENT OF CYTOSKELETAL PROTEINS OF EPITHELIAL
CELLS
Ying Pan, Dlinois Mathematics and Science Academy, Aurora, DL 60506.
Krishna Gumidyala, Illinois Mathematics and Science Academy, Aurora, DL. 60506
M e n t o r - Dr. Gail Hect, U I C
Enteropathogenic Escherichia coli (EPEC) has been found to be the leading cause of
diarrhea worldwide. Although it is known that E P E C induces biochemical changes in
epithelial cells, the mechanism by which E P E C causes diarrhea remains unclear. Studies
have shown that the E P E C interfere with the transport activities of intestinal cells. The
microbe has been observed to attach itself to the host cell and form a cup and pedestal at the
site where E P E C microcolonies adhere. Several alterations have been found to occur
within the host cell after this attachment. One alteration is the rearrangement of cytoskeletal
proteins. W h e n E P E C attaches to non-intestinal cells, proteins such as actin, myosin, talin
and ezrin were observed to aggregate and redistibute onto plaques that lie under the site of
E P E C attachment. Our study focuses on this rearrangement in intestinal epithelial cells and
the investigation into which proteins are altered in response to E P E C infection. T o identify
the proteins, w e performed various fluorescent stainings for proteins after E P E C infection.
Preliminary results conflict with previous observations and suggest there are n o
rearrangement of proteins.
T o identify which cytoskeletal proteins might b e reananged in intestinal epithelial cells,
fluorescent staining using antibodies to proteins of interest was performed. Specifically,
w e stained for actin and myosin.
Evaluation of these samples by epifluorescence
microscopy failed to reveal gross differences between control and EPEC-infected cells. In
order to analyze these samples in more detail, confocal microscopy will need to be
performed.

AFFINITY LC/MS OF A N T I S E N S E OLIGONUCLEOTIDES
Donald Park, Illinois Mathematics and Science Academy, Aurora, EL 60506
Jennifer Mack, Illinois Mathematics and Science Academy, Aurora, D . 60506
Helen Feinstein, Dlinois Mathematics and Science Academy, Aurora, D . 60506
Mentor - Dr. Richard Van Breeman, U I C Department of Medicinal Chemistry and
Pharmacognosy, 833 S. W o o d , Chicago, IL 60612-7231 312/996-9353
T h e importance of oligonucleotides in biotechnology is indicated by their use as primers for
D N A amplification by the polymerase chain reaction, linkers for D N A ligation, and their
n e w applications as antisense and antigene therapeutic agents. N e w rapid, sensitive, and
specific methods are needed to determine the purity of synthetic oligonucleotides and their
analogs, to analyze nucleotides and oligonucleotides that have been alkylated by antitumor
agents and carcinogens, to analyze metabolites of new antisense oligonucleotide drugs, and
to monitor the concentration of antisense therapeutic agents in biological fluids such as
blood plasma. This investigation will be the first application of affinity H P L C for
electrospray L C - M S of oligonucleotides and the first investigation of the use of affinity
H P L C for the quantitation and analysis of metabolites of antisense and antigene therapeutic
agents.
In the first part of this project, methods will be developed for affinity column separation of
oligonucleotide mixtures followed on-line by electrospray mass spectrometry. Capillary
H P L C columns (i.d. 7 5 u m ) and standard analytical columns (2.1mm or 4 . 6 m m , i.d.) will
be packed with 10 m m silica particles to which phosphorothioate oligonucleotides or
nucleic acid bases have been covalently bound.
Immobilized phosphorothioate
oligonucleotides will be used as affinity ligands for the rapid purification of specific
complementary oligonucleotide sequences from complex mixtures and immobilized nucleic
acid bases will function as more general (less specific) affinity ligands for oligonucleotide
separations. The separation efficiencies of these affinity columns will be compared to each
other and to standard C i 8 - b o n d e d silica columns for the analysis of oligonucleotide
mixtures using H P L C with uv absorbance detection. Mobile phase conditions will be
optimized with respect to solvent composition, flow rate, and temperature. Next, the
affinity columns will be used on-line with electrospray mass spectrometry, and the mobile
phase adjusted or solvents added post-column in order to optimize electrospray
performance and limits of detection.
In the second part of this investigation, methods will be developed for affinity column
purification, identification and quantitation of specific phosphorothioate oligonucleotides
that are under development as antisense or antigene therapeutic agents. B y immobilizing a
synthetic phosphorothioate 8-mer (or longer oligomer) that contains a Watson-Crick
complementary sequence to the target antisense or antigene agent, an affinity H P L C
stationary phase will be prepared that is specific for a particular oligonucleotide sequence
and can be used for its rapid purification. Next, mobile phase conditions for the isolation
and recovery of the purified drug will be optimized. The remainder of this project will
focus on the application of L C - M S methods to measure plasma levels of antigene and
antisense therapeutic agents and to identify metabolites of these c o m p o u n d s in biological
fluids. In particular, electrospray L C - M S will be used to identify and quantify metabolites
of antisense and antigene therapeutic agents formed in tissue culture and extracted from
biological fluids. This approach promises to be a rapid, sensitive, and specific method to
analyze antisense and antigene drugs and their metabolic derivatives.

REPORTING ON THE INFORMATION SUPERHIGHWAY:
FUTURE OF JOURNALISM?

THE

Douglas A. Pratt, Dlinois Mathematics and Science Academy, Aurora, Dlinois 60506,
708/907-5214
M e n t o r - Mr. Howard Tyner,.Chicago Tribune, 4 3 5 N. Michigan Ave., Chicago, I L
60611 312/222-4331
Mentor - Mr. John Lux, Chicago Tribune, 435 N. Michigan Ave., Chicago, IL 60611
312/222-4176
A survey designed to ascertain Internet and on-line preferences was administered to 52
computer-literate teenagers. This survey provided data used in designing an evaluation
system for World Wide W e b ( W W W ) and on-line newspaper sites. It also gave some
insight into student opinion of Internet/on-line media.
Over 60 W W W sites were visited and evaluated. Approximately 25 on-line sites were
visited and evaluated. Evaluation data was compiled, and the trends, both good and b a d ,
were determined.
A secondary survey was administered to 23 of the original students in order to gain further
information as to teenage thoughts on the advance of the media down the Information
Superhighway. This survey also provided the opportunity to gain responses to some of the
W W W / o n - l i n e sites visited throughout the project.
The initial data shows that the public is not yet certain about newspapers moving to the Net.
It also s h o w s that the industry is not planning on slowing its advance into cyberspace.
Recent developments such as the Telecommunications Decency Act, Netscape stock
fluctuations, and increases in commercial on-line service activity add interesting, important
twists into this debate. In any case, it seems unclear as to what the future of Internet and
on-line media holds.

R O L E O F T R O P A N E A L K A L O I D S IN T H E I N S E C T D E F E N S E O F

Atropa

Jui Ramaprasad, Dlinois Mathematics and Science Academy, Aurora, IL 60506
708-907-5435
Mentor - Irene Shonle, Dept. of Ecology and Evolution, University of Chicago, 1101 E.
57th St. Chicago, IL 60637, U.S.A. 312-702-3856
The role of alkaloids of protecting plants from insects has not been well established.
Atropa belladonna
plants, which contain the tropane alkaloids tropine, hyoscyamine, and
scopolamine were used to test the role of tropane alkaloids in defense against insects.
Generally, adult plants only produce hyoscyamine, whereas juvenile plants produce
scopolamine. The genetically engineered plants allow us to test whether this pattern is
adaptive.
A series of tests were conducted to determine whether four different insect species
[Trichoplusia ni (cabbage looper), Heliothis zea (com earworm), Spodoptera
frugiperda
(Fall armyworm) and Manduca sexta (tobacco hornworm)] were affected by the alkaloids.
These tests were: choice tests conducted in petri dishes with leaf disks (wild type v s .
transgenic), discrimination tests among single alkaloids, long term performance
experiments on wildtype and transgenic leaves, and toxicological experiments between
single alkaloids and alkaloid mixtures.

Statistical tests have so far revealed no significant effects of the alkaloids. H o w e v e r , high
within-treatment variance may conceal a significant effect (the insects on scopolamine grew
less quickly, although this was not significant). Therefore, a large toxicological test
(n=1440 insects) is currently being performed to increase statistical power.
Implications
from the results of this final experiment will be discussedupon completion.

O X I D A T I O N S T U D I E S O N Blackglas™ S I L I C O N O X Y C A R B I D E

GLASS

Ranjeet Rao, Dlinois Mathematics and Science Academy, Aurora, IE 60506.
708/907-5509
Mentor - M. J. McNallan, University of Dlinois at Chicago,
Chicago, II, 60607 312/996-2436
M e n t o r - S. Gonczy, Gateway Materials Technology, Inc.
M t . Prospect, II 60056 708/870-1671
Blackglas™ is an amorphous silicon oxycarbide which is produced by pyrolysis of a
preceramic polymer. This phase is not thermodynamically stable with respect to oxidation
to S i 0 2 , but its rate of oxidation is low enough that it is suitable for long term use at
elevated temperatures. The oxidation kinetics of Blackglas™ are influenced by processing
parameters such as pyrolysis temperature. Oxidation of Blackglas™ p o w d e r processed at
three different pyrolysis temperatures (900, 1000, 1100°C) was investigated. Samples
were heated to 1250°C at 5°C/min., and thermogravimetric analysis and differential thermal
analysis was performed.(TGA/DTA) DTA measures heat given off or absorbed during
reactions. T G A measures weight change during the furnace run. The particle size of the
different samples was also investigated, as surface area allows more oxidation to occur,
and samples with smaller particles have more overall surface area. Preliminary findings
show that weight loss is very small, and micrographs indicate very little change in the
particles. This indicates that Blackglas™ ceramic is resistant to oxidation for exposures of
u p to 4 hours at temperatures below 1250°C. Blackglas™ is targeted for use in hightemperature environments, and its long-term oxidation resistance is as of yet unknown.

A CITIZEN'S GUIDE TO INITIATING CHARTER REVOCATION OF
CORPORATIONS REPEATEDLY VIOLATING ENVIRONMENTAL
REGULATIONS
Vidya Ravella, Illinois Mathematics and Science Academy, Aurora, IL 60506.
Carisa S. Yee, Dlinois Mathematics and Science Academy, Aurora, JL 60506
Mentors - Ms. Gail D u n h a m and Theresa Amato, J.D., Citizen Advocacy Center, P.O.
B o x 420, Elmhurst, IL 60126-0420 708/833-4080
In his law review article, "Awaking a Sleeping Giant: Creating a Quasi-Private Cause of
Action for Revoking Corporate Charters in Response to Environmental Violations",
T h o m a s Linzey describes how to try to force the Attorney General to revoke the charter of
corporations with gross environmental violations. Linzey's article focused on the state of
N e w York. W e have done the research to produce something similar, using the relevant
Dlinois statutes, reporters, and law reviews. W e have gathered enough information to
write a citizen's guide about the existence of this possibility to hold corporations

accountable. The informational brochure will explain the procedure and availibility of
proceedings to hold corporations accountable. Our results will be included in a w o r k s h o p
on building democracy.

EMOTION AND

C O N F I D E N C E IN C H O R A L

CONDUCTING

Sindhu Revuluri, Illinois Mathematics and Science Academy, Aurora, JL 60506
708/907-5113
Mentor - Dalia Bach, Music Department, Dlinois Mathematics and Science Academy,
Aurora, IL 60506-1000
708/907-5048
A student conductor with no formal conducting training prepared approximately sixty-five
students in a choral class to determine the role human affect played with respect to
conducting technique. The conductor was responsible for the entire process of teaching a
piece, from its selection to its formal presentation in concert. It w a s determined that
addressing feelings and developing the conductor's presence and poise were far more
significant aspects of the student conducting process than conducting technique. It was also
recommended that further development of conducting technique would be necessary for
continued success as a conductor.
Through the stages of development, as a student
conductor, however, it was concluded that other characteristics, namely feelings, presence,
and poise, would determine the success of a student conductor.

THE RELATIONSHIP OF BALANCE AND COGNITION IMPAIRMENT
T O M O B I L I T Y A N D SELF-CARE IN S T R O K E PATIENTS
Rajul Shah, Dlinois Mathematics and Science Academy, Aurora, D^ 60506
Mentors - Dr. Noel Rao, M.D., Marianjoy Rehabilitation Center and Clinics, Wheaton, D^.
60190
(708)462-4070.
Dr. E d m u n d Pasimio, M.D., Marianjoy Rehabilitation Center and Clinics, Wheaton, TL.
60190
(312)942-3263x4566.
Dr. Richard Smith, Ph.D., Marianjoy Center of Research, Wheaton, D.. 60190
Impairment in balance and cognition can be an impediment to achieving independence in
self-care and mobility for stroke patients. The purpose was to explore the relationship
between measures of balance and cognitive impairment. The subjects in this study were
stroke patients.
These patients took computerized dynamic posturography prior to
discharge to evaluate their balance. Balance was measured through the amount of" weight
shifting and center of gravity alignment. These separate scores were combined into a
composite score. Three subgroups of patients were identified prior to analysis: Left
hemisphere lesions (7 patients); Right hemisphere lesions (16 patients); and Bilateral
lesions (23 patients). Correlations were obtained for each of the subgroups. T h e highest
correlation was found between the discharge Motor Skills score and the balance composite
for the left hemisphere group (r=0.7285, p=0.063), right hemisphere group ( r = 0 . 4 0 8 7 ,
p = 0 . 1 1 6 ) , and bilateral group (r=.4971, p=0.016). The correlations between Cognition
and discharge Motor Skills were lower: Left hemisphere (r=-0.0985, p=0.834); Right
hemisphere (r=-0.4513, p=0.091); and bilateral (r=0.2229, p=0.319). Data collection in
the study is ongoing. The additional subjects should improve the interpretation of the
significance levels.

M O D E L I N G A FINITE STATE M A C H I N E USING Xspin
David Shih, Illinois Mathematics and Science Academy, Aurora, XL 60506
(708) 907-5508
Mentor - Dr. Patrice Godfroid and Dr. Larry Votta, Software Production Research Dept.,
Lucent Technologies, Naperville, IL 60563 (708) 713-4766/4612
D u e to the growing complexity of the software products being designed in today's w o r l d ,
current methods of software testing and "bug hunting" are becoming increasingly incapable
of verifying the product's reliability and functionality. Thus the new approach of state
space exploration using software models and verification tools is becoming a more and
more popular method among computer engineers all over the world.
In order to see whether this new method was in fact a legitimate one, and also to actually
test a piece of software, w e modeled the communication between nodes on an DEEE serial
bus protocol standard using the Protocol Meta-Language (Promela) and tested specific
properties regarding the standard using the verification software tool, Xspin. T h e results of
the experiment are still in the process of being gathered, so no conclusions can be drawn
yet. However, we expect there to be some errors in the standard, as it was developed by a
large group of people and is fairly new.

INVESTIGATION OF A SUBSTITUTE ANTICOAGULANT
CARDIAC SURGERY

FOR

Pravesh Shrestha, Dlinois Mathematics and ScienceAcademy, Aurora, IL 60506,
708-907-5000
Mitchell W u , Illinois Mathematics and Science Academy, Aurora, JL 60506, 703-907-5000
M e n t o r s - Michael Koza, Cardiovascular Institute, Loyola Univ. M e d . Ctr., M a y w o o d , EL
708-327-2838
Dr. Jeanine M . Walenga, Cardiovascular Institute, Loyola Univ. M e d . Ctr., M a y w o o d , DL
708-327-2838
A dog model for cardiac surgery using cardiopulmonary bypass (CPB) was used in a study
of a new anticoagulant drug, argatroban (ARG). The common anticoagulant used in C P B
is heparin, but many patients experience complications from this drug. T o monitor the
effect of A R G during C P B , the following assays were used: Bleeding time, hematocrit,
protein deposition, post-operative blood loss, and adrenal histologies. T o monitor the drug
levels of A R G , celite activated clotting time (ACT) and the anti-Da assay on the Automated
Coagulation Laboratory (ACL) instrument were used. In comparison to heparin (n=5) it
w a s concluded that A R G (n=5) was safe (no significant difference in blood loss) and
effective (no significant difference in protein deposits). H o w e v e r , further studies should
be done to investigate any long term post-operative effects due to A R G that w a s not
eliminated post-CPB as shown by A C T and anti-Da assays. In a second study using the
same model, animals (n=2) were pre-treated with aspirin (most patients take aspirin before
surgery) and aprotinin (n=2) (to decrease blood loss after CPB). With A R G as an
anticoagulant, aspirin increased blood loss, but with the addition of aprotinin, blood loss
was decreased to non-aspirin levels.

PROCESS C O N T R O L T H R O U G H AN E M B E D D E D

CONTROLLER

M i k e Sirotin, Illinois Mathematics and Science Academy, Aurora, EL 60506
M e n t o r - Mr. Stephen Dokoupil, Helene Curtis, Inc., 3100 Golf Road, Rolling M e a d o w s ,
EL 60008. 708/734-3702
Embedded controllers are small programmable computers used in industrial or h o m e
appliance electronics. Such devices as microwave ovens, V C R s and even anti-lock brake
systems in cars all have unique, built-in embedded controllers which will perform required
electronic processes. All embedded controllers differ from each other by their capabilities.
S o m e can be very powerful, comparable to a PC, or very simple, able to perform only one
operation. H o w e v e r , all of them perform each task in exactly the same w a y , using
conventional computer logic. Embedded controllers are widely used in industry because
they are cheap, easy to use, and are very durable.
I have configured and programmed a 6012 control card, made by Octagon Systems, to
operate and control a heating device. I have used the card's digital I/O port to control the
heating e l e m e n t , and the analog I/O to read temperature and humidity values from a sensor.
I have also increased the capabilities of the controller card by configuring it with a hard
drive, floppy disk drive, keyboard and a video card.

ROOM OCCUPATION SEQUENCES AT PUEBLO BLANCO
Jo Marie Sison, Illinois Mathematics and Science Academy, Aurora, D_, 60506,
squinks@imsa.edu (e-mail)
Mentor - Winifred Creamer, Department of Anthropology, Northern Dlinois University,
DeKalb, EL 60115
En the fifteenth century, a great amount of cultural change in the northern Rio Grande area
of N e w Mexico took place due to the Spanish conquests of the western United States.
M u c h more is known about the state of this area after the fifteenth century than the state of
the area before; Pueblo Blanco was chosen to be studied because tree-ring dating showed it
to be abandoned before the fifteenth century. The culture of the time period can be
somewhat observed through room occupation; through artifactual data contained within the
r o o m , the condition of the room after excavation, and the size of the rooms, w e are
determining room occupation sequences and "monitoring" the culture of the occupants.
M a n y different facets of early pueblo life can be studied through the determination of room
occupation, ranging from the prioritizing of work (grinding corn, making pottery, etc.) to
food consumption.

ISOLATING ANTIMALARIAL AGENTS FROM

PLANTS

Soojin Son, Illinois Mathematics and Science Academy, Aurora, IL 60506
708/907-5617
Mentors - Robert L. C h a p m a n , Ph. D., Midwestern University, Chicago College of
Pharmacy, Downers Grove, Illinois 60515 708/515-6113
Bruce L. Currie, Ph. D., Midwestern University, Chicago College of Pharmacy, D o w n e r s
Grove, Illinois 60515 708/515-6117

Malaria, as a world wide epidemic, still kills more people than any other disease. Due to
the increasing drug-resistant strains of the malaria parasite, further research for new and
better antimalarial agents became crucial. As seen from folkloric medicine, plants represent
a vast repository of new compounds with potential therapeutic activity. Revisiting t w o
traditional plant sources obtained from Thailand, specifically Cassia tora, and Tinospora
cordiflora, w e attempted to isolate the antimalarial agents. These plants had been used to
treat patients suffering from malaria and had some positive effects on the people either by
relieving the symptoms or by actually targeting the disease. W e processed the plants
through extraction, partition, fractionation, and separation. The samples were then sent to
another laboratory where they will conduct bioassays, testing for antimalarial activity as
well as cytotoxicity of the plant extracts.

PEPTIDE SPECIFICITY ON NMDA RECEPTOR

SUBUNITS

Mini Son, Dlinois Math and Science Academy, Aurora, D^ 60506, 708/907-5611
M a n u Goyal, Dlinois Math and Science Academy , Aurora, IL 60506, 708/907-5254
M e n t o r s - Dr. Joseph Moskal, Chicago Institute for Neurosurgery and Neuroresearch,
2515 Clark St., Suite 800, Chicago, IL 60614, 312/883-7963
Dr. Patricia Colley, Chicago Institute for Neurosurgery and Neuroresearch, 2515 Clark
St., Suite 800, Chicago, IL 60614, 312/883-7963
/V-methyl-D-aspartate (NMDA) receptors act as modulators of synaptic plasticity
[Collingridge and Lester, 1989]. Thus, pharmacological manipulation of this receptor is a
potential means of compensating for neuronal changes underlying disorders, such as
Alzheimer's or learning disabilities. The N M D A receptor-channel complex is composed of
a glutamate binding site, a strychnine-insensitive glycine co-agonist binding site and several
modulatory sites. A potential therapeutic peptide have been designed and shown to act as
partial agonists at the glycine binding site of the N M D A receptor-channel complex.
Previous studies have shown that subtypes of the N M D A receptor are expressed
differentially in development and across brain regions [J. Zhong et al., J. Neurochemistry
64:2. 531(1995)]. By measuring tritiated M K - 8 0 1 binding to an intrachannel site, w e
attempted to determine the specificity of our peptide for the different receptor subtypes
found in 6 day and 3 month hippocampus and cerebellum. Our data suggests that the
peptide is effective only in 3 month hippcampus, implicating the N R 1 - N R 2 A subtype as its
site of action.

BILLING / REVENUE INQUIRY

SYSTEM

Austin Spread, Dlinois Mathematics and Science Academy, Aurora, Dlinois, 60506,
708/907-5529
Mentors - Dan Hahn, Automation Services, Federal Reserve Bank of Chicago, Chicago,
Illinois, 60690-0834, U.S.A. 312/322-6180
Dennis Hinton, Automation Services, Federal Reserve Bank of Chicago, Chicago, Dlinois,
60690-0834, U.S.A. 312/322-5076
David Moore, Automation Services, Federal Reserve Bank of Chicago, Chicago, Dlinois,
6 0 6 9 0 - 0 8 3 4 , U . S . A . 312/322-5338
Anthony Suh, Automation Services, Federal Reserve Bank of Chicago, Chicago, Illinois,
60690-0834, U.S.A. 312/322-5257
The Billing/Revenue Inquiry System is being developed by the Federal

Reserve Bank (FRB) of Chicago's End User Automation area for the Accounting
Services department. This system will provide a Local Area Network
(LAN)-based SQL database version of revenue data from the Centralized
Billing system, an offsite Federal Reserve mainframe application, for use
in generating reports and interfacing with other LAN-based systems. During
1996, several other systems that rely on Revenue data will also be
converted. In addition, numerous Bank departments currently use SAS-based
applications to generate revenue reports from Centralized Billing data on
the mainframe. D u e to increased mainframe costs, these reports have been
identified as candidates to use the revenue database as well.

INVESTIGATION OF THE RELATIONSHIP BETWEEN FIBRINOGEN
FUNCTION, FIBRINOGEN LEVELS AND NATURAL DIURNAL
VARIATION
Girim Sung, 6A12, Dlinois Mathematics and Science Academy, Aurora, Illinois 605061000 708/907-5617
Mentor - Dr. Harry Messmore, Hemostasis Research Laboratory, Hines V.A. Hospital,
Hines, Illinois 61411 708/327-3304
Chronobiology is the study of variations in physiologic activity related in time of the day
(diurnal/nocturnal), day of the week (septanal), and time of the year (circannual). Research
in chronobiology of heart attacks and strokes has concluded they frequently occur at 9 a m .
Fibrinogen, a clotting factor ( - 3 5 0 , 0 0 0 daltons), instigates fibrin clot formation, thus
causing increased viscosity of blood (flow rate) and platelet aggregation. Its levels have
been observed at markedly higher concentrations in the morning than in the evening,
indicating possible chronobiological symmetry. W e theorize that elevated fibrinogen levels
may be due to alteration of its molecular structure between 9pm and 9am. In order to
substantiate this hypothesis, the following methods will be conducted during our research:
1. Radial immunodiffusion plate (quantitative method) 2. Clauss' Method (qualitative
method), implementing the concept that clotting time of the patient's plasma is proportional
to fibrinogen concentration when thrombin is used as clotting agent 3. Platelet aggregation
4. Blood viscosity tests to control for the shift of water from the intravascular to the
extravascular fluid compartments, measurement of immunoglobulin M levels by
quantitative (immunodiffusion) method will also be performed; each of these methods will
be presented in detail. Preliminary findings may also be presented.

P R O D U C T TRACKING SYSTEMS AND ADMINISTRATIVE TOOLS IN
THE FERMI UNIX ENVIRONMENT
Bev Thurber, Dlinois Mathematics and Science Academy, Aurora, EL 60506
708/907-5132 (email tsunami@fnal.gov)
Matt Hellige, Dlinois Mathematics and Science Academy, Aurora, IL 60506
708/907-5341 (email mhellige@fnal.gov)
Mentor - Matt Wicks, Fermi National Accelerator Laboratory, Batavia, EL 708/840-3000
(email wicks@fnal.gov)
W e wrote information distribution and prodcuct tracking systems using standard U N I X
tools resulting in perl, awk, and shell scripts. W e developed services with the following
applications: checking the c u n e n t status of ups products against the ideal or assumed status

from an input file, with a variety of options; generating both text and html versions of a
status sheet, containing product information and status; cross-platform monitoring and
control of system use/abuse.
The tools w e wrote are user-friendly, fast, and
comprehensive. Our product tracking systems and administrative tools are used by
systems administrators and employees of Fermilab.

I D E N T I F I C A T I O N O F A N E W C O S T A R I C A N F U N G U S , Xerula

velutinus

Jennifer Tietz, 04C25, Dlinois Mathematics and Science Academy, Aurora, D^ 60506,
U . S . A . 708/907/5435
Mentor - Gregory M . Mueller, The Field Museum, Roosevelt Road at Lake Shore Drive,
Chicago, EL 60605-2496, U.S.A. 312/922/9410 extension 319
It has been assumed, for many years, that the number of species of fungi equals that of
plants. Researchers surveyed England, Finland, and Switzerland and found that in what
should have been a one to one correlation, the ratio of species of fungi to species of plants
was five to one. Study has begun in the rest of the world to see if those same ratios occur
everywhere and to determine the degree of species overlap. Among the new species found
during surveys in Costa Rica, is one we have named Xerula velutinus.
W o r k is being
done with six dried collections of this particular species that were collected in 1991 and
1994.
The collections were analyzed by studying their microscopic features; the
microscope was used to determine spore, basidia and cystidia size and shape. I compiled
all of the data and calculated mathematical means and medians for each collection. I used
the microscope to draw pictures of pileus, stipe and gill features. By the time of our
presentation, w e will have combined all of our data and drawings together for publication.

AN ALTERNATIVE APPROACH TO SOLID-PHASE PEPTIDE
SYNTHESIS
Kimberly Tsau, Illinois Mathematics and Science Academy, Aurora, EL 60506
630/907-5454
Mentor - Bruce L. Currie, Department of Pharmaceutical Sciences, Midwestern University,
D o w n e r s Grove, Dlinois 60515, U.S.A. 708/515-6964
Established methods of solid-phase peptide synthesis build the peptide from the carboxyl
terminus toward the amino terminus, providing for flexibility of analogue structures only at
the amino terminus. A method for solid phase peptide synthesis in the alternative direction
toward the carboxyl terminus was investigated. Procedures were investigated 1) to attach
the first amino acid to the solid phase resin; 2) to selectively remove the blocking group
from the alpha carboxylate; 3) and to couple successive amino acids to the growing peptide
chain on the resin using carbodiimide coupling methods. A protected glutamic acid is used
as the first amino acid that is reacted with the amino groups of the polymer through the
g a m m a carboxylate group. The extent of the reaction with the resin is monitored with a
special version of the ninhydrin reagent known as the Kaiser Test. Unreacted amino
groups were acetylated.
Model reactions showed that both tetramethylammonium
hydroxide in methanol and sodium hydroxide in methanol could be suitable reagents for the
removal of the protecting group from the alpha carboxylate. Results from this preliminary
investigation indicate that this approach to peptide synthesis could be promising after
additional work.

SUCCESSFUL ADVERTISING
STUDENTS

GIFTED HIGH SCHOOL

(I.M.S.A.)

Jeff Underwood, Dlinois Mathematics and Science Academy, Aurora, EL 60506
Mentors - Ms. Melanie Rigney/Mr. Larry Edwards, Advertising Age Magazine. Chicago.
IL 60611,
312/649-5437
Mr. Michael Anderson, Leo Shapiro and Associates. Enc. Chicago, EL 60611
312/321-8111
A survey was completed to test the hypothesis that students talented in math and science are
susceptible to the ploys used by advertisers to sell a particular product. This survey
consisted of thirty interviews with EMSA students selected as a probability sample,
controlling for ethnicity, gender, and year in school. The advertising approaches that were
tested include sex, the use of imagery, and humor. Each student was shown sixteen
advertisements, and each student was asked three questions to elicit their opinion about
each of the advertisements. The survey was conducted in the counselor room of 1502.
The decor of the counselor room was plain to minimize distractions. A hypothesis is that
students talented in math and science are not susceptible to the ploys used by advertisers to
sell a particular product. The results indicate that students talented in math and science are
in fact influenced by advertising ploys to some extent. For example, a majority of males in
the survey find appeal in advertisements using sex to sell the product. Data is still being
analyzed.

MODIFICATION OF THE PLATELET AGGREGATION TEST FOR THE
DIAGNOSIS OF HEPARIN-INDUCED THROMBOCYTOPENIA
Gaurav A. Upadhyay, Illinois Mathematics and Science Academy, Aurora, Dlinois 60506708/907-5722
Mentor - Dr. Harry Messmore, Hemostasis Research Laboratory, Hines V.A. Hospital,
Hines, Illinois 61411 708/327-3304
Heparin, a highly sulfated glycosamingolycan, is the most commercially available
anticoagulant in medicine. It has myriad applications ranging from use during heart surgery
to thrombosis treatment.
Heparin-induced thromboctyopenia (HIT), however, is a
relatively common, often serious, and potentially fatal complication of heparin therapy. In a
clinical setting, testing for H I T is normally conducted using a platelet aggregation test
(PAT). M y aim has been to modify the P A T test to increase its sensitivity and specificity
for heparin-induced platelet aggregation. The current test is notably inaccurate due to its
high rate of false-negative results. Modifications of the P A T are proposed, based on
experiments varying the concentrations of its primary chemical reactants: heparin, platelet
factor 4 (PF4), and IgG immunoglobulins. Test sera and plasma was purified by utilizing
affinity columns for IgG immunoglobulins consisting of protein A and G sepharose media.
An alternative method initiated later employed cold ammonium sulfate to render insoluble
IgG which could then be purified through centrifugation, dialysis, and concentration using
Amicon filters. Purified antibody accumulated w a s then implemented in P A T studies
conducted using Bio-Data" Platelet Aggregation Profiler, Model P A P - 4 , and adjusted
against P F 4 , Polybrene, and various hybrid heparins. After analysis of H I T plasma b y
aggregation methods it was discovered that platelets left in serum or plasma in laboratory
release PF4, inhibiting heparin. Our research has also indicated that other binding sites
(such as glycoprotein lb and the Fc receptor) may intercept and alter aggregation.
Therefore, concentrations of heparin must be mediated accordingly, against a dose-

response curve with a known positive HIT sample to correctly calibrate the test and ensure
accuracy.

INCORPORATING FUZZY LOGIC TO CONTROL A SELF-PROPELLED
ROBOT
Michael Vachanastienkul, Dlinois Mathematics and Science Academy., Aurora, EL 60506
708/907-5731
M e n t o r - Gordon P. Ramsey, Loyola University-Physics/Digital Electronics, 6525 North
Sheridan Road, Chicago, EL 60626, U.S.A. 312/508-3540 (phone) and High
Energy Physics Division, Argonne National Laboratory, Argonne, EL 60439,
U.S.A. 708/252-8570
Unlike Boolean algebra, where logic is two-valued: each statement having a truth value of
1 or 0, fuzzy logic takes into account the in between situations and labels almost everything
as in matters of degree. Because of this, fuzzy logic works best in situations where
variables constantly change. W e are designing a way to incorporate fuzzy logic in a
computerized system to maneuver a self-propelling, self-sensing robot to move around
without it having to crash into obstacles in its path. First w e derived equations for the
kinematics of the robot's movements for moving, slowing, turning, and stopping. Once
we have established the equations for each region of movement, w e set probable ranges to
predict the robot's actions at each stage. The purpose for this was to determine if a moving
robot with a fixed velocity should keep going, slow down and turn, turn immediately, or
stop before impact.
When we calculated the motion extremes of each region, w e
implemented them and the equations into a simulation program designed to display a
moving r o b o t ' s actions at 10 millisecond-intervals with random variables.
After
completing the simulation, we will begin programming the fuzzy logic to incorporate it with
the simulation. If successful, the moving robot should be able to handle any obstacle,
stationary or in motion.

M E T A S T A S I S IN L E W I S L U N G

CARCINOMA

Snigdha Vallabhaneni, Dlinois Mathematics and Science Academy, Aurora, EL 60506
708/907-5150
M e n t o r s - Dr. R a y m o n d Metz, Research Service, Hines V A , Hines, EL 60141 708/3437200
Y v o n n e Lozano, Research Service, Hines VA, Hines, EL 60141 708/343-7200
Dr. M . Rita Young, Research Services, Hines V A , Hines, EL 60141 708/343-7200
Metastasis, the process by which malignant cancer cells spread throughout the body and
induce secondary tumors, is caused partly due to the production of protein degrading
enzymes. W e studied this process in the mouse Lewis Lung Carcinoma (LLC) tumor
model. Used in this model were LLC-C8 cells which are not metastatic and, L L C - C 8 CEV
cells, a variant of L L C cells into which the gene for the active part of the Protein Kinase A
( P K A ) e n z y m e was inserted. Zymography was used as a method to detect the presence of
collagenase, a protein degrading enzyme. LLC-C8 C E V cells which were induced to have
elevated P K A activity secreted higher levels of collagenase as compared to the nonmetastatic L L C - C 8 cells. These results could lead to a cancer therapy where prevention of
P K A activity could shut down the metastatic ability of a cell.

IN VIVO S T R E S S = I N D U C E D C O R R O S I O N O N
ALLOY HIP PROTHESIS HEADS

COBALT-CHROMIUM

Jeffrey H. W a n g , Dlinois Mathematics and Science Academy .Aurora, DL 60506. 708/9075543
Mentors - J.L. Gilbert, Division of Biological Materials, Northwestern University Medical
School, Chicago, I L 60611, U.S.A. 312/503-9293
O.K. Muratoglu, Orthopaedic Biomechanics Laboratory, Massachusetts General
Hospital/Harvard Medical School, Boston, M A 02114, U.S.A. 6 1 7 / 7 2 6 - 2 0 0 0
W . H . Harris, Orthopaedic Biomechanics Laboratory, Massachusetts General
Hospital/Harvard Medical School, Boston, M A 02114, U.S.A. 6 1 7 / 7 2 6 - 2 0 0 0
T h e modular hip prosthesis has grown in popularity over the years to become the standard
used in total hip arthoplasty (THA), also k n o w n as total hip replacement surgery.
H o w e v e r , the implant's susceptibility to corrosion in vivo has accounted for its limited
success in replacing diseased or damaged hip joints. Enhibiting the in vivo corrosion of
cast cobalt-chromium alloy hip prosthesis heads is integral to improving the durability of
the entire implant and to preventing the clinical failure and adverse biological effects seen in
some patients. Carbides from the second phase of the metal are believed to accelerate the
corrosion. Optical, scanning electron, and atomic force microscopy were performed on
fresh and retrieval head microstructures after macroetching and microetching to determine
the carbide morphology before and after in vivo service. It was found that the carbides are
nucleated into hills by spinodal decomposition before implantation, but are preferentially
corroded into pits afterwards. Stress-induced oxidation corrosion was proposed as a
mechanism for this phenomenon and w a s investigated further through in vitro corrosion
simulations.

COPING WITH THE PHYSIOLOGICAL EFFECTS OF AN EXTERNAL
FIXTATOR (THE ILIZAROV)
Peggy W u , Dlinois Mathematics and Science Academy, Aurora, EL 60506
M e n t o r - Dr. Ken Kuo, Midwest Orthopedic, 1725 W . Harrison, Chicago, TL 60612.
312/243-4244
The Dizarov is an external fixtator (essentially a metal mass of wires and rings) worn by
people w h o have excessively damaged limbs, are in need of bone lengthening, or bone
transport, etc. Wires criss-cross through the bone and the healing is essentially bloodless,
painless, and less restricting than other methods. However, there has been noted a change
in one's self image, frequently for the worse, after wearing such an apparatus.
T o study the change in one's self-image, questions were chosen and compiled into a 31
question questionnaire plus demographics. The questionnaire is based a number system,
high scores mean better coping, lower scores mean difficulty coping. It was given and
answered in an over-the-phone interview. Fifteen subjects that had worn or were still
wearing the Dizarov were interviewed. Those results were then compared the answers of a
control group of 20 orthopedic patients that had never worn the Dizarov.

SUBSTITUTION CHEMISTRY OF METAL HALIDE

CLUSTERS

Gregory Ming-Cheng W u , Dlinois Mathematics and Science Academy, Aurora, Dlinois
847-907-5539

60506

Mentor - Nicholas Prokopuk, Department of Chemistry; Northwestern University, 2145
Sheridan Road, Evanston, Dlinois 60208-3113, U.S.A. 874-491-2979 (phone)
Mentor - Dr. Duward Shriver, Department of Chemistry; Northwestern University, 2145
Sheridan Road, Evanston, Illinois 60208-3113, U.S.A. 847-491-5655 (phone)
The substitution chemistry of He group 5 metal halide clusters has been studied. The labile
triflate (OTf) derivatives [M 6 Cli2(OTf) 0 ]-

n

(M=Nb,Ta; n=4-2) were used to generate new

clusters via ligand substitution reactions with a general reaction scheme: eg. [Nb6Cli2(OTf)6
] 3 " + 6X" --> [ N b D C l 1 2 X 6 ] 3 " + 6 0 T f . Changes in the J S - O ) stretching frequency (IR)
was used to monitor the reactions. The [ N b g C l ^ O T f ) ^ ]3incoming anion ligands (Br", I".) [ T a g C l ^ O T f ^ 1

was

found to react readily with

required days or weeks to react with

Br" and I" and was found to be reduced by the anionic ligands. The reduced cluster
[Ta6Clj2(OTf)6 ]

subsequently undergoes the substitution reaction. However, the isolated

product is the [ T a g C l ^ X g p " as determined by UV-vis spectroscopy. The
[Ta6Cli2(OTf)g]^" cluster could be obtained by reaction of [Ta6Cl]2(OTf)6]^~ with two
equivalence of Cp2Fe (Cp=C5H5.) This reduced cluster was found to react readily with Br, I"
and neutral PEt 3 (Et=-CH 2 CH3) and not at all with CO.

DEVELOPMENT OF APROTININ FORMULATIONS: AN EXAMINATION
OF VARIOUS FORMULATION FACTORS ON APROTININ ACTIVITY.
Krishna Yeshwant, 1B22, Illinois Mathematics and Science Academy, Aurora, Illinois
60506 708-907-5144
Mentors - Dr. Archana Desai, Chicago College of Pharmacy; Midwestern University, 555
31st Street, D o w n e r s Grove, Illinois, 60515, U.S.A. 708-515-6963
Robert Birchell, Student, Chicago College of Pharmacy; Midwestern University, 555 31st
Street, D o w n e r s Grove, Illinois, 60515, U.S.A.708-515-6963
The purpose of this investigation is to determine the effects of various additives on the
formulation of protease inhibitors. Aprotinin (molecular weight of 6500) w a s used in these
studies as a model protease inhibitor due to its relative abundance. Aprotinin is clinically
utilized to offset the effects of acute pancreatitis, various stages of shock syndrome, and
hyperfibrinolytic haemorraging. In this study p H , ionic strength, and salt concentration
were examined as were the effects of surfactants and permeation enhancers. In order to
measure the activity of aprotinin, its inhibition of trypsin was considered. Trypsin w a s
assayed by the method reported in the U S P XXEEE edition that w a s modified to incorporate
aprotinin into the assay. Spectrophotometric analysis has revealed that some formulation
additives and factors influenced the activity of aprotinin on trypsin.
The methods used and the results obtained in this investigation will be applied to the study
of the effect of formulation factors on other protease inhibitors. T h e results will provide a
template upon which the foundations of other stable protease inhibitor formulations may be
based.

R E F R A C T O R Y I N C L U S I O N S IN C A R B O N A C E O U S
METEORITES

CHONDRITE

Jakub Zielinski, Dlinois Mathematics and Science Academy, Aurora, IL 60506
Mentor - Professor Lawrence Grossman, Department of Geophysical Sciences, University
of Chicago, 5734 S. Ellis, Chicago, EL 60637. 312/702-8153
Professor Denton Ebel, Department of Geophysical Sciences, University of Chicago, 5734
S. Ellis, Chicago, EL 60637. 312/702-8131
Professor Steve Simon, Department of Geophysical Sciences, University of Chicago, 5 7 3 4
S. Ellis, Chicago, EL 60637. 312/702-8131
Carbonaceous chondrites contain mineral assemblages which are believed to have remained
essentially unaltered since the formation of the solar system 4.65 billion years ago. The
inclusions are studied by optical microscopy, scanning electron microscopy, ion
microprobe analysis, and neutron activation. Past research has verified that the mineral
compositions of these calcium and aluminum rich inclusions are in good agreement with
theoretical models based on thermodynamic data, particularly those made by Lawrence
G r o s s m a n in 1972. Much of this research has been based on inclusions in the Allende
meteorite. This year, inclusions from the Axtell and Mokoia meteorites are being studied
to see whether Allende is a truly representative source of samples. The behavior of
vanadium inside pyroxene grains in Allende inclusions is also being investigated. For this
purpose, techniques involving the use of an electron microprobe have been used to study
the distribution of vanadium ions of different valences in samples artificially produced
under known conditions.

1
A D D E N D U M

D A R K C E L L S IN M E N I N G I O M A B R A I N T U M O R S
Ketan Amin, Dlinois Mathematics and Science Academy, Aurora, EL, 60506
Mentor - Dr. Saroja Ilangovan
This research is being conducted at Cook County Hospital and is focused on studying
various cases of meningiomas by examining the tumor cells in each case. It was observed
that some cells are darker in coloration than other cells.
After determining the numerical density of these cells per unit area, it was subsequently
hypothesized that these cells might be lymphocytes. This prediction w a s m a d e on the basis
of what is known about the nature of lymphocytes, and by applying the L C A staining
procedure to test for lymphocytes. Continuing research on the possible action lymphocytes
in certain tumors and on the possible action, if any, of the dark cells in these meningioma
cases is in progress.

PROGRAMMING SYMBOLIC CALCULUS FOR A SCIENTIFIC
VISUALIZATION PACKAGE
Brad Friedman, Illinois Mathematics and Science Academy, Aurora, EL, 60506
(708) 907-5530
Arvind Sekar, Dlinois Mathematics and Science Academy, Aurora, EL, 60506
(708) 907-5724
Mentor: Karl Knapp, Numerical Algorithms Group, 1400 Opus Place, D o w n e r s Grove,
IL 60515 ( 7 0 8 ) 9 7 1 - 2 3 3 7
Eris Explorer is a scientific visualization package whose primary purpose is the visualization
of explicit data. Users may send data between Explorer modules via a pipeline.
W e wrote modules that extend Explorer's capabilities into the symbolic area. Using our
modules, a user may input a function of one or two variables in Reverse Polish Notation,
modify the function, graph the function, take a definite integral of the function, evaluate the
function, take a deviate of the function, or graph an integral of the function. Our code
exploits Explorer's Render module which allows the user to manipulate graphs through
zooming and rotation.

I

A STUDY OF VARIOUS SURFACE POTENTIAL E N E R G Y

GRAPHS

Elisa Ignacio, Illinois Mathematics and Science Academy, Aurora, JL, 60506
Mentor - Dr. George Schatz, Northwestern University, Evanston, Dlinois
In collaboration with other laboratories, the work of this project has been to construct
accurate surface potential energy graphs of water ( H 2 0 ) and ozone ( 0 3 ) .
An accurate graph of the surface potential energies of certain substances can be extremely
useful for the better understanding of various reactions and collisions. For example, ozone
can react with monoatomic oxygen to produce two molecules of 0 2 . It has been
demonstrated previously that one of these diatomic oxygen molecules with a certain
vibrational distribution can subsequently react with another atom of monoatomic oxygen to
produce another molecule of ozone. This vibrational distribution can be found from a
working surface potential energy graph of ozone.
To create these graphs, actual experimental data obtained in other laboratories was m a d e
available to us. Organizing and graphing these data points with different variations m a d e
possible many plots, as well as the development of a predictive formula and computer
program. The results of this work in progress will be presented.

